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SESSION I: The Social-Natural Science Interface in the Coastal Zone 

Wiersma, Yolanda F., Lukyanenko, R., McWilliams, M., Wachinger, G., Liboiron, M., Parsons, J. 

2018. O (invited paper) 

Dept. of Biology, Memorial University, St. John’s, NL. ywiersma@mun.ca  

LEARNING WITH AND FROM THE PUBLIC THROUGH CITIZEN SCIENCE: TOOLS FOR 

BUILDING CONNECTIONS 

Citizen science is on the rise. It has recently been embraced by the AAAS (American Association 

for the Advancement of Science) as “one of the important movements in science today”. But what 

exactly is citizen science, what can it do for scientists and how does one go about engaging 

effectively with the public through citizen science? In this talk, I will present an overview of citizen 

science projects, with highlights from my own research ON citizen science, which have tested 

questions about data quality and the nature of public participation. 

 

Kennedy, Mary,1  D’Orsay, C,2  Pagé, J.3  Penney, A.4  Penney, Matthew,5  Sinou, C.6  2018.  O 
1 Fisheries and Oceans Canada (retiree), Dartmouth, NS. mkkennedy@ns.sympatico.ca 
2 Parks Canada Agency, Cape Breton Highlands National Park of Canada, Ingonish Beach, NS. 
3 Canadian Wildlife Federation, Kanata, ON. 
4 School of Resource and Environmental Studies, Dalhousie University, Halifax, NS. 
5 Department of Biology, Cape Breton University, Sydney, NS. 
6 Canadensys, Université de Montréal, Montreal, PQ. 

COMMUNITY-BASED SCIENCE USING I-NATURALIST: TURNING SCATTERED 

OBSERVATIONS INTO RESEARCH GRADE INFORMATION 

Methods to encourage our youth to venture outdoors and to observe local flora and fauna can lead to 

a lifelong interest in nature and science. As we pursue university studies and participate in research 

surveys the recording of observations is well defined with specific geographic, temporal and 

taxonomic scope – how can observations of flora and fauna that don’t fit within these criteria be 

shared? What options exist?  In 2012 the Canadian Wildlife Federation and NatureServe Canada 

embarked on a mission to identify a platform to help Canadians report their plant and wildlife 
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sightings. Joined by the Royal Ontario Museum and Parks Canada, iNaturalist Canada was launched 

in 2015.  During Canada 150, iNaturalist.ca was the tool used to record observations at 35 bioblitz 

events across the country. Over 1140 people participated and more than 39,000 observations of 

7510 taxa were collected. Canadians now have the means to explore the richness of Canada’s 

biodiversity.  iNaturalist provides a forum to amass scattered data points (e.g. photos) previously 

stored on personal computers or posted on social media. As of April 2018, iNaturalist.org (the 

parent to Canada’s version) had over 207,725 contributors and is growing - community based 

science should not be ignored. Researchers may be hesitant to integrate citizen science records into 

traditional databases, but this information is a valuable layer and may help augment and/or fill gaps. 

As this platform grows, researchers have an opportunity to embrace ‘citizen’ science as a valuable 

resource, as long as an effort is made to educate and encourage users to provide quality data. As 

experts in marine, coastal and estuarine science, the ACCESS community should provide feedback 

to help improve contributions. Issues with content should be discussed and addressed as including 

the community is invaluable. Community science should be promoted! 

 

Gail L. Chmura, Lee B. vanArdenne. 2018. O 

Department of Geography, McGill University, Montreal, PQ.   gail.chmura@mcgill.ca 

THE MARITIME RINGLET AND ITS SALT MARSHES” STORY MAP: AN OUTREACH 

TOOL FOR ECCC’S HABITAT STEWARDSHIP PROGRAM - SPECIES AT RISK 

The salt marshes of Canada’s Chaleur Bay and adjacent Gaspesie support the world’s only 

populations of the Maritime Ringlet butterfly (Coenonympha nipisiquit).  The Ringlet spends its 

entire lifecycle in a single salt marsh living primarily in the salt meadow hay (Spartina patens) of 

the high marsh.  We are aware of about nine marshes where it is found – two marshes hold a 

successfully transplanted population.  Survival of this endemic species is dependent upon the future 

of the region’s salt marshes.  Marsh futures depend upon the rate of relative sea level rise and the 

existence of inland barriers (anthropogenic or natural slopes) that would put marshes in a “coastal 

squeeze.” To create a tool for stewardship, we mapped the threat of coastal squeeze faced by salt 

marshes of Chaleur Bay to identify which are likely to persist with rising sea level, that is which 

areas are most promising for inland migration, thus requiring protection of adjacent uplands.  The 

maps also can be used to effectively target future sites for transplantation of populations.  We are 

making the maps (depicting marsh boundaries, coastal squeeze ranks, protected areas, and property 

boundaries) and accompanying explanations available to the stakeholders and the general public 

through ESRI’s story map platform. 

 

Gail L. Chmura,1  Cockburn, C.F.2  Poirier A.3  Jolicoeur, S.4   2018.  P 
1 Department of Geography, McGill University, Montreal, PQ.   gail.chmura@mcgill.ca 
2 Gestion H2O, Bertrand, NB. 
3 Département d'histoire et de Géographie, Université de Moncton, NB. 

USING GROWING DEGREE DAYS TO ASSESS SYNCHRONICITY OF THE ENDANGERED 

MARITIME RINGLET AND ITS NECTAR SOURCES 

The salt marshes of Canada’s Chaleur Bay and adjacent Gaspesie support the world’s only 

populations of the Maritime Ringlet butterfly (Coenonympha nipisiquit).  The Ringlet spends its 

entire lifecycle in a single salt marsh and we are aware of about nine marshes where it is found.  

The winged adults appear in mid-summer and live for only a week or two – thus the timing of 

appearance and adequate supply of its nectar sources is critical to the species’ survival.  Growth of a 



3 

 

number of plant and butterfly species has been shown to depend on accumulated heat, represented 

by growing degree-days.  Here we report on assessment of records of growing degree days to 

estimate past synchronicity in emergence and peak population of the Ringlet to appearance and peak 

blossoming of its preferred nectar sources. For the last 10 years, the New Brunswick Wildlife Trust 

Fund (NBWTF) has funded two local NGOs and Daly Point Nature Reserve to monitor butterfly 

populations in selected marshes.  The NBWTF also funded monitoring of blossoming of nectar 

sources in three marshes during 2016 and 2017.  We determined the threshold level of growing 

degree days associated with blooming of the nectar sources: sea milkwort (Lysimachia maritima = 

Glaux maritima), sea lavender (Limonium nashi), and seaside goldenrod (Solidago sempervirens) 

and, using past climate records from Bathurst, estimate when these nectar sources would have been 

available in the past. 

 

Burba, Monika,1 Hoxhaj, Fatos,2  2018. P 
1 Faculty of Geology and Mining, Polytechnic University of Tirana.  burba.monika@gmail.com 
2 Institute of Geosciences, Energy, Water and Environment, Polytechnic University, Tirana, 

THE ROLE OF THE SOCIO-NATURAL CHANGES ON COASTAL ZONE OF ALBANIA 

The main problem of the coastal area lies in the complex hydro-geomorphology and habitats 

including consequences by development degradation. It is without doubt that the Albanian coastal 

zone is especially vulnerable area. Looking back on the major findings, since 1990 after the end of 

the communist regime, the Albanian Coastal Zone has faced complex challenges represented by 

high population, soaring land prices, and a changing economic structure. Advancing urbanization 

deteriorated coastal water quality and the land ecology. Problems about have been studied with the 

help of an integration of GIS and numerical simulations models. In this model the basic concept is 

one of state, expressed in terms of numbers, mass, or energy, of interaction and dynamics where the 

basic elements may be water, air, sediment, biological or chemical ones. A rule-based approach is 

substituted timely for the used numerical model because of the processes have been not only in the 

physical and chemical, but in the biological and socio-economic domain. Two issues have been 

identified that need to be addressed to determine the current and future state of the Albanian coastal 

management. One of the issues, the near - term one, that needs to be considered is the importance of 

coastal (sea and land) water-land protection. Growing populations, increased demand for 

agricultural production and new environmental demands on coast are placing an increased stress on 

existing coast state. The second issue, the long - term one, that needs to be considered is regulatory 

compliance. 

 

van Proosdij, Danika,1  Bowron, T.2  Graham, J.2  Mulligan, R.3  Ross, C.4  Bekkers, K.5  Pett, B.6 

2018. O 
1 Dept of Geography & Environmental Studies, Saint Mary's Univ, Halifax, NS. dvanproo@smu.ca 
2 CBWES Inc., Halifax, NS. 
3 Queen's University, Kingston, ON. 
4 MP_SpARC, Saint Mary's University; Halifax, NS. 
5 NS Department of Agriculture, Halifax, NS. 
6 NS Department of Transportation and Infrastructure Renewal, Halifax, NS. 

MAKING ROOM FOR WETLANDS: APPLICATION OF COASTAL HABITAT 

RESTORATION FOR CLIMATE CHANGE ADAPTATION IN NOVA SCOTIA, CANADA 

The protection, restoration and use of vegetated coastal habitats in eco-engineering solutions for 

coastal protection are increasingly being accepted as providing a promising strategy, delivering 
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significant capacity for climate change mitigation and adaption. Coastal habitats provide a range of 

climate change adaptation and ecosystem services including erosion protection, stormwater 

retention and filtration, land and habitat creation and carbon storage.  Globally, the practice of re-

introducing, where feasible, tidal flow to former agricultural dykelands and the restoration of tidal 

wetland habitat, has been identified as a viable adaptation method to current and future risks 

associated with climate change. Previous efforts to restore coastal wetlands in Atlantic Canada 

focused primarily on goals related to the restoration of resilient and self-sufficient habitats, 

however, we are increasingly seeing the focus shift to climate change adaptation. With limited 

resources available, guidance is required to determine which dykes to remove that will optimize 

ecosystem services. maximize adaptation benefits, minimize economic costs yet still maintain fertile 

agricultural land and social, cultural and historic activities. Pending and on-going managed 

realignment projects in Nova Scotia (i.e., Truro-Onslow dyke realignment and tidal wetland 

restoration project that will eliminate ~ 1.5 miles of dyke infrastructure and restore 225 acres of 

tidal wetland) will be used as a framework for a discussion on the challenges and opportunities 

presented for coastal habitat restoration for climate change adaptation. 

SESSION II: Human Impacts, Restoration & Monitoring 

Jayawardane, Aruna. 2018.  O 

Maliseet Nation Conservation Council, NB.  arunajayawardane@yahoo.com.sg 

FISH HABITAT, WATER QUALITY AND FISH POPULATION ASSESSMENT OF 

COCHRANE AND MCINTOSH BROOKS AND RUSAGONIS STREAM, NEW BRUNSWICK 

Cochrane and McIntosh Brooks and the Rusagonis Stream, New Brunswick were assessed to 

evaluate health of the fish habitat, geomorphic characteristics, water quality as well as diversity and 

abundance of fish fauna. Each water body was divided into 50 m sections and several sections were 

comprehensively assessed to identify potential environmental issues, presence of uncommon plants 

and animals, signs of poor 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 (oxidation reduction potential), total phosphorus, nitrate + nitrite, 

nitrates and nitrites. Two of the three water bodies were surveyed using backpack electrofishing 

units to estimate diversity and abundance of fish populations. Light to moderate erosion has been 

one of the major environmental issues observed in all 3 water bodies. The McIntosh and Cochrane 

Brooks had sufficient cover (>40%) for salmonids and to modify water temperature. However,  

estimated cover for the Rusagonis Stream, Oromocto was extremely low (11%). Although all  three 

water bodies surveyed had enough pools, none of them had favourable amounts of gravel or rubble 

in the substrate to maximise salmonid spawning. Mean depth and stream velocity estimated for 

Cochrane and McIntosh Brooks and the vegetation indices estimated for all three brooks were less 

than optimal values recommended for salmonid spawning habitats. Most of the water quality 

parameters estimated for three water bodies investigated 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 (estimated total fish density=84.6 fish/100 m2) where 3 species of 

salmonids were caught including Atlantic salmon. American eel was the only economically viable 

fish caught during the fish population assessment conducted in the Rusagonis Stream. 
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Levoy, S.1, Chmura, G.L.1 E. Smith, E.2  2018.  P 
1 Department of Geography, McGill University, Montreal, PQ.  gail.chmura@mcgill.ca 
2 Agriculture and Agri-Food Canada, Science and Technology Branch, Truro, NS. 

THE EFFECT OF NUTRIENT LOADING ON THE BELOWGROUND BIOMASS OF SALT 

MARSHES IN ATLANTIC CANADA 

Salt marsh resiliency is dependent on its ability to accrete to keep up with seal level rise. 

Belowground biomass is a determining factor in a marsh’s ability to accrete however there is 

limited research into the drivers of root and rhizome growth. The interaction between belowground 

biomass and available nitrogen and phosphorus within the porewater and adjacent estuary of a 

marsh was examined over a one year period. Four salt marshes in Atlantic Canada in three different 

heavily nitrogen loaded watersheds in Prince Edward Island and one in the more pristine 

Kouchibouguac National Park were used in the study. This gave a wide range of nutrient values 

while controlling for climate. Because the three Prince Edward Island watersheds have been subject 

to fertilizer use since the Green Revolution, the marshes have had adequate time to adjust to high 

levels of nutrients. This is in comparison to other studies on the effect of nutrients on belowground 

biomass which have used direct fertilization experiments. Previous studies have also shown 

conflicting evidence about the effect of nutrients on roots and rhizomes but this study shows that 

overall belowground biomass increases when subjected to high levels of nitrogen fertilization 

however greater available phosphorus is linked to greater turnover. 

 

Ollerhead, Jeff. 2018.  O 

Mount Allison University, Sackville, NB.  jollerhead@mta.ca 

THE CASE FOR SALT MARSH RESTORATION AROUND THE BAY OF FUNDY AS A 

RESPONSE TO SEA LEVEL RISE AND CLIMATE CHANGE 

With rising sea level and climate change, restoring salt marshes as part of dyke management plans 

may become desirable in Atlantic Canada. Salt marshes are also highly effective carbon (C) sinks. 

A trial restoration on the Bay of Fundy (Aulac, NB) was implemented in 2010. Three openings 

(breaches), designed using a numerical model, were cut in an old dyke to allow the adjacent areas to 

flood with salt water at high tide. The site has been monitored since 2010.  The numerical model 

used for project design predicted flows in the restored area reasonably well when tested against 

measured data (high correlation coefficients). For sediment deposition, the model was effective for 

showing where sediment was likely to accumulate to the greatest degree (relative deposition). Field 

data show that spring tides are still filling the cells with sediment (mean ~ 7 cm yr-1 m-2). LiDAR 

data show that erosion of the seaward edge of both the old dyke and the natural salt marshes that 

flank the restoration site is continuing. Both sites are now well vegetated, with Spartina alterniflora 

having spread throughout.  Most recently, a study was completed to assess C burial six years after 

breaching. The burial rate in the restored marsh averaged 1 329 g C m-2 yr-1, more than 5 times the 

rate reported for a nearby mature marsh. C density in the recovering marsh was relatively consistent 

with depth and the bulk of the C is assumed to be allochthonous.  Thus, our results confirm that the 

design approaches taken, including the numerical modelling, were sound, effective, and could be 

used to design future restorations on the Bay. We have also shown that C markets could provide a 

source of funding for such work. 
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Reid, H.B.1 Beck, A.D.1 Barbeau, M.A.1 McLellan, N.R.2  2018.  P 
1 Department of Biology, University of New Brunswick, Fredericton, NB.   
2 Ducks Unlimited Canada (DUC), Amherst, NS. 

BIOTIC COMMUNITIES AND ENVIRONMENTAL CONDITIONS OF SALT POOLS FOR AN 

ONGOING SALT MARSH RESTORATION IN THE BAY OF FUNDY 

Salt pools provide important habitat for wildlife (waterfowl, shorebirds and several species of fish) 

and thus are of interest in salt marsh restoration projects. Since 2010, one such restoration project in 

Aulac, NB, in the upper Bay of Fundy (initiated by Ducks Unlimited Canada and partners), has 

been monitored annually to record the community succession of salt pool animals in minnow traps, 

invertebrate activity traps, and benthic grabs as well as changes in abiotic conditions (water salinity, 

pH, temperature, dissolved oxygen, flow). The project consists of two former farmland fields 

(termed restoration sites) being restored to salt marsh after the breaching of agricultural dikes, and 

two adjacent established salt marshes used as reference sites. In 2017, salt pools in the restoration 

sites were still different than those in the reference sites. They contained animal communities that 

more closely resemble mudflats or marsh creeks with polychaetes and the amphipod Corophium 

volutator, as well as fewer fish. Abiotic conditions in the salt pools of the restoration sites were 

more similar to conditions in the open bay, such as lower dissolved oxygen and less variable salinity 

and pH, than in the established salt pools of the reference sites. Measurements of water flow in the 

salt pools support this observation. Salt pool formation is poorly understood, and the results of our 

project indicate that it is a slow process. Future monitoring is necessary as development continues, 

especially because the recent dense growth of Spartina alterniflora around the pools may accelerate 

their stabilization and development. 

 

Virgin,** Spencer D.S.1 Ollerhead, J.2  Barbeau, M.A.1 McLellan, N.R.3  2018. P 
1 Biology Department, University of New Brunswick, Fredericton, NB.   
2 Mount Allison University, Sackville, NB. 
3 Ducks Unlimited Canada, Sackville, NB 

COMMUNITY DYNAMICS IN A SALT MARSH RESTORATION PROJECT IN THE UPPER 

BAY OF FUNDY: SEVEN YEARS LATER 

Salt marshes are highly productive ecosystems characterized by salt tolerant plants that have 

colonized soft sediment areas in the high intertidal zone. Due to the high fertility of salt marsh soil, 

many salt marshes were converted to agricultural land over the past three centuries. Given the many 

ecosystem services we now know are provided by salt marshes, there is considerable interest in 

reverting diked farmland back to salt marsh. Managed realignment, where a new dike is built upland 

and a salt marsh is encouraged to develop in front of it, is currently a popular coastal management 

strategy, and is being used and tested in our project. Our salt marsh restoration project started in 

2009-2010 in Aulac, NB; two adjacent cells of farmland were opened to sea water by mechanically 

breaching the old dikes. Each summer, we revisit and quantify the emergent plant and invertebrate 

communities of these restoration sites and 2 adjacent natural sites (i.e., reference salt marshes). The 

restoration is currently at a critical phase where (i) the salt marsh foundational grass species, 

Spartina alterniflora, has established itself and spread throughout the restoration sites and (ii) the old 

dikes have eroded away leaving the young marshes exposed to the full force of erosion. Very 

encouragingly, the restoration salt marshes are continuing to accumulate sediment at high rates, 

possibly due to increased plant cover. This study provides a valuable opportunity to study the long 

term restoration dynamics of salt marshes in the upper Bay of Fundy. 
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Norris, Gregory S.1 Virgin, Spencer D.S.1 Barbeau, M.A.1 Watmough J.2  P 
1 Biology Department, University of New Brunswick, Fredericton, NB.  
2 Mathematics Department, University of New Brunswick, Fredericton, NB. 

DYNAMICS OF FOCAL PLANT PATCHES DURING A SALT MARSH RESTORATION IN 

THE UPPER BAY OF FUNDY FROM 2011-2017 

Salt marshes are vital, highly productive ecosystems, characterized by halophytic vascular plants 

that have successfully colonized soft sediments in the high intertidal zone. In recent years, there has 

been much interest in restoring salt marshes. Since 2011, in a salt marsh restoration project in 

Aulac, NB, we monitored vegetation dynamics in “patches” in two previously diked terrestrial cells 

(i.e., sites being restored), as well as in two adjacent reference salt marshes. Specifically, we 

quantified stem density and status (live, dead, flowering) and plant height, as well as conducted 

year-specific investigations into soil salinity, root biomass, and “patch” connectivity. After the old 

dikes were breached, Spartina pectinata (freshwater cordgrass), which was present on-site prior to 

breaching, survived and spread from 2011 to 2013, although it showed stunted growth. From 2013 

to 2015, we observed the decline and eventual disappearance of S. pectinata from the restoration 

sites. The primary ecosystem engineer of salt marshes, Spartina alterniflora (saltwater cordgrass), 

appeared in 2012, displayed the tall form phenotype, vigorously spread vegetatively (by rhizomes), 

and then starting in 2014 spread sexually (by seeds), until it formed a dense cover throughout each 

restoration site. Upon comparing established and seedling “patches” of S. alterniflora, we found that 

seedlings take 2 years to become established, start reproducing vegetatively and to flower. 

Currently, in addition to growing along the dikes, there are two “patches” of Spartina patens (salt 

marsh hay) located within one of the restoration sites, forecasting the expected future change in 

plant community. We plan to continue to monitor the “patch” dynamics of plants in Aulac and use 

our detailed observations to model the colonization and spread of salt marsh plants during 

restoration in the upper Bay of Fundy. 

SESSION III: Physical Processes 

Kalacska, Margaret, Chmura, G.L.1 Lucanus, O.2  Bérubé, D. Arroyo-MoraChmura, J.P. 2018.  P 
1 Department of Geography, McGill University, Montreal, PQ.  gail.chmura@mcgill.ca 
2 BelowWater Pictures 
3 Geological Surveys Branch, Department of Energy and Resource Development, Fredericton, N.B. 

STRUCTURE FROM MOTION WILL REVOLUTIONIZE ANALYSES OF TIDAL WETLAND 

LANDSCAPES 

Ecosystem services of tidal wetlands depend upon hydrology and vegetation, which vary with 

elevation differences on the order of centimeters. Variability on such a fine scale is not captured in 

digital elevation models prepared from conventionally acquired LiDAR data products that generally 

have a spatial resolution of 0.5-1.0 m and vertical uncertainties up to 15 cm. Until recently, 

capturing critical fine scale features required laborious, hands-on field surveys that took days to 

collect data and time limitations usually required surveys to be restricted to selected areas of a 

wetland. Using SfM photogrammetry and a small unmanned aerial vehicle, precise 3D point clouds, 

digital surface models (DSM) and color orthomosaics were produced for three salt marshes on New 

Brunswick’s Chaleur Bay. Vertical and horizontal measurements from the SfM photogrammetry 

compared well to those taken with a Differential Global Positioning System (DGPS) with an 

R2=0.99 for the relationship of elevation between points from both. Average horizontal 

displacements of 1.0-2.9 cm were found across the 3 marshes with an average elevation difference 
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of 2.7 cm (±1.7 cm) in comparison to DGPS. With a ground sampling distance of 2.3 cm our SfM 

photogrammetry-generated models captured variations in topography associated with geomorphic 

features such as creeks, ponds, channel edges, and logs not visible in the DSM prepared from 

LiDAR of the same sites. SfM photogrammetry enables mapping of important hydrological 

features, such as creeks carrying drainage from upland watersheds or connectivity of ponds on the 

wetland surface. Using SfM to distinguish vegetation structure that may indicate vegetation 

composition will enable more informed analyses of elevational controls on plant distribution and 

better prediction of their fate with sea level rise. 

 

Manson, Gavin K.1  Couture, N.J.2  James, T.S.3  2018.  P 
1Geological Survey of Canada - Atlantic, Dartmouth, NS.  gavin.manson@canada.ca 
2Geological Survey of Canada - Northern, Ottawa, ON. 
3Geological Survey of Canada - Pacific, Sidney, BC. 

UNDERSTANDING THE SENSITIVITY OF CANADA’S MARINE COASTS TO CHANGING 

CLIMATE 

In the vernacular of climate change adaptation, the term sensitivity refers to the degree to which an 

environment may be affected, either directly or indirectly, by changing climate. Sensitivity 

considers the physical environment and is one part of a vulnerability assessment which would also 

consider such things as infrastructure at risk, ecosystem services at risk, cultural values, and 

resilience and adaptive capacity. In an ongoing initiative known as CanCoast, the sensitivity of 

Canada’s marine coasts to changing climate is being investigated at the national scale. CanCoast 

utilises a shoreline derived from CanVec 9 and has 1.4×106 coastal segments each of which is 

assigned the forcing attributes of sea-level change and wave height change (including changing sea 

ice) and the setting variables of coastal materials, ground ice content, tidal range, and backshore 

slope. These attributes are scored in the range of one to five using expert knowledge. Based on the 

variable scores, an index is calculated combining two separate indices of inundation and erosion in 

which each variable is weighted using expert knowledge according to the contribution to inundation 

and flooding. We present this index for the purposes of discussion. 

 

Hatcher, Bruce G.1 Leguizamon-Velez, M.E.1  Carlson, J.1,2  Adams, M.2  2018.  O 
1 Bras d’Or Inst. for Ecosystem Research, Cape Breton Univ., Sydney, NS.   bruce_hatcher@cbu.ca 
2 School of Resource & Environmental Studies, Dalhousie University, Halifax, NS. 

THE CASE FOR SMALL TIDAL ENERGY CONVERSION IN THE BRAS D’OR LAKE 

UNESCO BIOSPHERE RESERVE, CAPE BRETON, NOVA SCOTIA 

While there is only one place with the “Highest tides in the World”, there are millions of places 

with small to medium size tidal flows that may, or may not, be suitable for tidal energy conversion, 

depending on the hydrodynamic, ecological, cultural and logistic characteristics of the environment. 

After a 35year focus on the Bay of Fundy, the Province of Nova Scotia has recognized the sense of 

less ambitious expectations, designating a small inland sea within the island of Cape Breton as a 

Marine Renewable Electricity Priority Area in 2016. The Bras d’Or Lake is an almost entirely land-

locked estuary of approx. 33.km3 volume (max. depth 280.m), with a complex geomorphology 

including six tidal (semidiurnal) channels of varying size, and numerous coastal lagoons with tidal 

openings. Measured, mean peak tidal flows in the channels range from 1.1 to 2.8 m.s-1, and 

conservative assessments of extractable electricity from the entire system total less than 5,000.kWh 

per day. Extracting some of this energy will require creative development and deployments of 

appropriately scaled TECs operating on and off the electrical distribution grid. The 2,400.km2 
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watershed of the estuary is sparsely populated rural land with no heavy industry, an aging 

(predominantly Gaelic) population, and five indigenous (Mi’kmaq) communities. As a designated 

reserve under UNESCO’s Man and the Biosphere Program, the environmental, ecological and 

cultural sensitivities are high. The ecosystem, community, and logistics of the Bras d’Or Biosphere 

are well suited to research and development of small-scale marine renewable energy resources in a 

declining rural economy. The types, signs, and magnitudes of their interactions with this charismatic 

estuarine ecosystem are the subjects of research. 

SESSION IV: Flora & Fauna 

Virgin,** Spencer D.S.  Barbeau, M.A.  2018.  P 

Biology Department, University of New Brunswick, Fredericton, NB.  svirgin@unb.ca 

RIBBED MUSSELS (GEUKENSIA DEMISSA): AN IMPORTANT ECOSYSTEM ENGINEER 

CONSPICUOUSLY ABSENT FROM SALT MARSHES IN THE BAY OF FUNDY 

Ribbed mussels contribute to the productivity of salt marshes along the Atlantic coast of North 

America, from Florida to the Gulf of St. Lawrence. However, little is known about their population 

dynamics at their northern range limit, Maritime Canada. As a step in modelling ribbed mussel 

populations at their northern range limit, we quantified ribbed mussel density (# m-2) and size (mm 

shell length) in 2 different microhabitat types (the exposed marsh edge and the marsh creeks) at: 25 

sites along the east coast of New Brunswick, 4 sites along the Bay of Fundy coast of New 

Brunswick, 11 sites along the Gulf Shore of Nova Scotia, and 10 sites along the coast of Maine. 

Ribbed mussels were not found in the Bay of Fundy, but were present along the southern coast of 

Maine (average ± SD: 1.8 ± 6.2 mussels m-2). Density decreased to zero along the northern coast of 

Maine and in the Bay of Fundy, likely due to decreased temperatures, limiting larval development, 

and increased sediment loading, reducing filter feeding efficiency. Ribbed mussel densities were 

highest (120.7 ± 26.8 mussels m-2) in the central Northumberland Strait, but varied substantially 

within and among sites and microhabitat types. Densities were close to zero between Bouctouche 

and Kouchibouguac National Park, likely due to low-amplitude and infrequent tides, increased 

along the Acadian Peninsula (8.9 ± 10.9 mussels m-2), and then decreased to zero in Chaleur Bay 

(Northern New Brunswick), likely due to low salinities. This study provides the first demographic 

information for ribbed mussel populations in Maine and Maritime Canada and, as such, provides 

important baseline information to compare to potential future range shifts caused by climate change. 

 

Virgin,** Spencer D.S.1 Watmough, J.2  Barbeau, M.A.1  2018.  O 
1 Biology Department, University of New Brunswick, Fredericton, NB.  svirgin@unb.ca 
2 Mathematics & Statistics Department, University of New Brunswick, Fredericton, NB. 

ADULT SURVIVAL, NOT RECRUITMENT, DRIVES POPULATION DYNAMICS OF 

RIBBED MUSSELS (GEUKENSIA DEMISSA) IN MARITIME CANADA 

Recruitment limitation is potentially important in structuring populations and communities of 

marine invertebrates throughout the world. Mathematical models, which are useful tools for 

understanding the dynamics of complex biological systems, can be used to estimate the relative 

importance of different demographic variables (i.e., survival, growth, and recruitment) on a 

population’s growth rate. In summer 2015 and 2016, we collected demographic data for ribbed 

mussels (Geukensia demissa), which is an ecosystem engineer of salt marshes, but is at its northern 

range limit in Maritime Canada. Recruitment of ribbed mussels to salt marshes in Maritime Canada 

was low (< 4% of the population were recruits in 2015 and 2016), and populations have 
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occasionally been observed to disappear. Thus, we hypothesized that ribbed mussel populations 

may be limited by a small number of recruits. To test this recruitment limitation hypothesis, we 

constructed and parameterized a staged-based matrix model for ribbed mussels in Maritime Canada. 

Model analysis projected a population growth rate (λ) of 0.74 ± 0.03. Elasticity analysis indicated 

that the population growth rate was more sensitive to changes in adult survival than to any other 

demographic variable. These results suggest that ribbed mussel populations in Maritime Canada are 

not recruitment limited; rather, they may be limited by disturbances affecting adult survival (such as 

winter ice and storm damage). This study provides the first assessment of ribbed mussel population 

dynamics at their northern range limit, and essential baseline information to compare potential 

future changes in population dynamics due to climate change. 

 

Beck**, Allan D., Reimer, A.R., Barbeau, M.A.  2018.  O 
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THE MARINE PULMONATE SNAIL MELAMPUS BIDENTATUS IS FOUND THROUGHOUT 

THE SALT MARSH IN ITS NORTHERN RANGE  

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

the Atlantic USA coast. It is considered 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 

(dominated by S. patens) but is absent in the low marsh zone (monoculture of S. alterniflora). In 

2015-2017, we sampled multiple salt marshes, and conducted mark-recapture and tethering trials of 

the snails in the Northumberland Strait, Maritime Canada, to determine spatial distributions, 

population structures, movement patterns and survival of M. bidentatus snails. In contrast to USA 

studies, M. bidentatus adults, juveniles and egg masses are found throughout both the high and low 

marsh zones in Maritime marshes. Average snail densities were ~ 90 snails/m2, but counts could 

reach 2500 snails/m2. Snail densities did not correlate with plant composition. Snail movement 

patterns in both marsh zones were random and non-linear, although movement distances were lower 

in the high marsh, where plants are more dense. Survival of tethered adult snails in both the high 

and low marsh was high throughout the 13 days of each trial (average survival ~80% on day 13), 

indicating low predation pressure on the snails.  Differences in snail distribution between our 

marshes and those in the USA may be due to differences in behaviour (perhaps related to dietary 

preference or movement patterns) or low predation rates. Such differences have implications on 

nutrient recycling in salt marshes. 

 

Stack Mills*, Alexa, Beck, A.D. Barbeau, M.A.  2018.  O 

Biology Department, University of New Brunswick, Fredericton, NB.  astack@unb.ca 

DOES THE COMMON MASH SNAIL (MELAMPUS BIDENTATUS) SHOW A PREFERENCE 

FOR LIVE OR DEAD SPARTINA GRASS SPECIES? 

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 restricted to the 

high marsh zone (typically the Spartina patens zone). However, in Maritime Canada, M. bidentatus 

occurs throughout both the high marsh and the low marsh (Spartina alterniflora zone), and is 

observed on both live and dead plants. These observations raise questions about the snails’ diet, 

including preference between live and dead grass. In summer 2017, I conducted a factorial 

laboratory experiment with continuous behavioural sampling to determine the relationship between 

M. bidentatus and the state (live or dead) of Spartina species, at high and low tide, and in choice and 
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non-choice situations. For either species of Spartina grass, when snails were offered only live or 

dead plants (i.e., no choice), they similarly foraged on them, indicating that they are equally capable 

of using live and dead plants. With S. alterniflora and when given a choice, snails seemed to avoid 

dead plants at low tide. With S. patens and when given a choice, snails appeared to actively selected 

dead plants more often than expected at low tide. Snails did not show a preference at high tide; 

overall snails spent more of their time inactive at high tide. The results of my study contribute to 

better understanding the ecology of M. bidentatus in Maritime salt marshes. The snails’ association 

with both live and dead plants, as well as their presence throughout a salt marsh suggest that they 

may play a larger role in our northern marshes than they do farther south. 
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SPATIAL AND TEMPORAL BENCHMARKING OF SHALLOW-WATER MARINE 

HYDROIDS (CNIDARIA, HYDROZOA) IN CAPE BRETON USING MORPHOLOGICAL AND 

MOLECULAR TECHNIQUES 

Distributions of marine invertebrates in the North Atlantic can be expected to shift in response to 

climate change. Tracking distributions temporally requires an understanding of what species are 

currently present. Hydroids are conspicuous taxa in the fouling community of shallow water marine 

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

and diversity of local species needs to be clarified. For this study, hydroids were sampled around 

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

were used for family and genus-level designations. Sequences were generated for the 16S rRNA 

barcoding gene and used in BLAST searches to identify species when reference data were available. 

Molecular phylogenetic analyses were performed to refine identifications and determine 

relationships to other taxa. We identified 17 taxa to genus-level and 16 to species-level; four taxa do 

not appear to have been recorded previously in the region.  Population-level analyses indicated 

stronger relationships with conspecifics in the United States compared to samples from Europe. Our 

results also provided further support for cryptic speciation within Obelia dichotoma. For future 

broad-scale analyses of biodiversity, taxonomically-verified databases such as this will be essential 

for tracking distributional changes. 

 

Penney* Matthew S.A., Rawlings, T.A., Hatcher, B.G.  2018.  O 

Biology Department, Cape Breton University, Sydney, NS.  matthew.penney123@gmail.com 

EVALUATING GENETIC STRUCTURE OF BUCCINUM UNDATUM POPULATIONS OFF 

THE SCOTIAN SHELF USING MTDNA BARCODING GENES 

Buccinum undatum (Waved Whelk) is a buccinid gastropod with a range spanning the North 

Atlantic Ocean. Fisheries for this species are currently operational in Quebec and Newfoundland; 

exploratory fishing has been done in Nova Scotia. The life cycle of this gastropod lacks a planktonic 

stage, leading to a hypothesis of populations developing largely in isolation. Studies examining the 

genetic structure of B. undatum populations show a general isolation-by-distance model over broad 

scales (>500km) while studies over smaller scales (<500km) show more varied structure. There 

have yet to be any studies examining this hypothesis over scales under 200km. For this study, two 

mitochondrial DNA markers (COI and 16S) were examined across nine sites on the Scotian Shelf 

off Cape Breton. Distance between sampling sites ranged from <10km to ~200km. Sample size 
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ranged from 17 to 30 Whelk per site. 591bp of COI and 509-511bp of 16S sequence were 

successfully amplified. Examination of uncorrected pairwise distances, relative haplotype 

frequencies, and Analysis of Molecular Variance (AMOVA) indicate that COI has a much higher 

level of variation than 16S and one site showed much higher levels of pairwise difference both 

within itself and compared to others in haplotype analysis, including a site within 10km of it. 

Overall variation between sites for both markers was low. The results do not indicate that isolation 

by distance occurs at this scale as variation did not correlate with geographic disparity. 

SESSION V: Green Crab Session 
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LARVAL VERSUS ADULT DISPERSAL: IMPLICATIONS OF TWO MODES OF DISPERSAL 

ON THE SPREAD RATE OF AN INVASION 

Aquatic invasive species usually have larvae or propagules as the most dispersive stage. However, 

other stages can naturally disperse too, such as the adult stage in some species. Relevant modeling 

studies have to date focused on the effect of larval/propagule dispersal on invasion spread rate. If 

adult dispersal were to be considered, would the invasion dynamics be different? Adding an 

additional dispersive stage increases invasion spread rate. We further examined this to determine 

how sensitivity of spread rate to underlying parameters changes in situations with no adult dispersal 

to when adult dispersal is twice more than larval dispersal [using an established Integrodifference 

Equation (IDE) model]. Regardless of the scale of adult dispersal, the most influential parameter on 

spread rate is a dispersal parameter (either larval dispersal or adult dispersal) and not a demographic 

parameter (e.g., survival rates, recruitment rates). Adult parameters, namely dispersal and survival, 

become influential on spread dynamics only when adult dispersal is much higher than larval 

dispersal. This may be due to the long-range probability of larval dispersal (which typically has a 

Laplace dispersal kernel) and to the fact the adults carry with them future offspring before releasing 

them (thus contributing to larval dispersal). Insights for management include that adult trapping 

becomes more effective in situations when adult dispersal is relatively high.  This could be for 

species exhibiting adult dispersal or it could be for a given species (e.g., green crabs, Carcinus 

maenas) in locations that are more enclosed (e.g., a lagoon versus an open bay) where larval 

dispersal is restricted and so adult dispersal is a main mode of dispersal. Finding the link between 

spread rate sensitivity and the scale of adult dispersal relative to larval dispersal is useful to 

understand the effectiveness of management strategies in different situations. 

 

Gharouni, Ali,1  Barbeau, M.A.2  Chassé, J.3. Wang, L.4  Watmough, J.4   2018.  P 
1 Fisheries and Oceans Canada, St Andrews Biological Station, NB.  ali.gharouni@dfo-mpo.gc.ca 
2 Biology Department, University of New Brunswick, Fredericton, NB.  
3 Fisheries and Oceans Canada, Mont-Joli Laboratory, PQ. 
4 Department of Mathematics & Statistics, University of New Brunswick, Fredericton, NB. 

YEAR-TO-YEAR VARIABILITY IN DISPERSAL INCREASES THE RATE OF SPREAD 

AGAINST A DOMINANT WATER CURRENT: A CASE STUDY WITH GREEN CRABS 

Understanding the mechanisms used by invasive species to spread against a dominant current in an 

aquatic environment remains an interesting problem today despite more than two decades of 
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research. We examined the effect of year-to-year variability in dispersal on spread rate in 

comparison to averaging out this variability. Given that estimating the variability of the dispersive 

stage (typically the larval or propagule stage) is logistically difficult, we developed a methodology 

for spatial modeling of bioinvasion processes. This methodology couples Integrodifference 

Equation (IDE) models of populations to the output of oceanic/hydrodynamics models. Our goal 

was to estimate realistic year-to-year dispersal variability of pelagic larvae of a marine invasive 

species (the green crab Carcinus maenas but our work can apply to other species) and examine the 

effect of this variability on spread rate. We found that increased year-to-year variability in dispersal 

leads to increased spread rates against the dominant current. Moreover, basing dispersal parameters 

on mean flows underestimates spread rates. Many ecosystems experience large changes from one 

year to the next, for instance due to climatic conditions and water currents. Accounting for annual 

and realistic variations in dispersal in spatial models is important to enhance understanding of 

spatial dynamics and population spread rates. Our developed model provides a good platform to 

link the modeling of larval behavior and demography to large-scale hydrodynamic models. To the 

best of our knowledge, this is the first time that an IDE model for bioinvasions is coupled to 

hydrodynamics model outputs. 

 

McCarthy, Chris, Kehler, Dan, Beaulieu, Gabrielle.  2018.  O 
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SIGNS OF ECOSYSTEM RECOVERY: EUROPEAN GREEN CRAB CONTROL IN SOUTH 

WEST NOVA SCOTIA 

The European green crab (Carcinus maenas) is one of the most successful marine invasive species, 

capable of causing major disruptions to coastal ecosystems. Kejimkujik National Park Seaside 

(KNPS) protects the single most significant amount of sandy shore, dunes, estuaries and mudflats in 

Nova Scotia, Canada. We present the challenges and successes of management intervention at 

KNPS to control green crab impacts through intensive trapping as a means of restoring ecological 

health to a coastal estuary. We chose green crab relative abundance, eelgrass distribution, and soft 

shell clam size-class distribution as measures of ecological integrity and thresholds were established 

as ecosystem recovery targets. Staff and volunteers with little previous trapping experience have 

removed nearly 2 million green crabs from this remote estuary with minimal operational footprint 

(no motorized watercraft or permanent infrastructure) and no significant incidental mortality to 

native by-catch over the last ten years. Once recovery targets were reached, positive responses from 

eelgrass and soft shell clam populations were observed. This project has since served as a case-

study for conservation groups nationally and internationally who are challenged by similar marine 

invasive species, and has provided unique opportunities for public and industry engagement in 

affecting meaningful coastal recovery action. 

Keywords: green crab, Carcinus maenas, recovery, eelgrass, soft-shell clams 


