
Time Event Location & Details

1:00 - 2:00pm Early Registration PSC Lobby

2:00 - 4:00pm Short Courses Various PSC classrooms

4:00 - 5:00pm Laboratory Tours PSC & JBB

4:00 - 6:30pm Registration & Optional Poster Setup MCL

6:30 - 8:30pm

Industry Night: Panel Discussion ft. 
Gordon McArthur, Megan Henley,  
Andrea Flynn, Kari Easthouse, & 
Kathleen Williams

MCL - Cash Bar (Gov't ID required) & Light 
Snacks

Campus Locations Key
Code Facility Map Number
PSC Physical Science Centre 30
JBB J. Bruce Brown Hall 12

SCHW Schwartz School of  Business 2 & 3

MCL
McKenna Centre for Leadership 

(4th Floor SCHW)
2

CM Coady MacNeil (Accomodations) 16

Science Atlantic Environment Conference 2014
St. Francis Xavier University

Antigonish, NS

Schedule of  Events

Friday, March 14th



Saturday, March 15th
Presenter Title

8:00-9:00am

9:00 SCHW Laura Graham StFX Gas transport through snowpacks
9:20 205 Sabrina Hiefer Acadia TBA

9:40 Sara Klapstein MUN
Phototransformation of  dissolved organic carbon 
within mercury sensitive lakes in Kejimkujik National 
Park, Nova Scotia, Canada

10:00 Amanda Loder Acadia
Examination of  trace metals in gastropods to 
determine the potential for accumulation in the Border 
Marsh region

10:20-10:40

10:40 SCHW 
205

Hillary 
MacDonell

StFX
Carbon fluxes and dissolved organic carbon 
concentrations of  a lake in Kejimkujik National Park, 
Nova Scotia

11:00 Chris MacIntyre StFX
Understanding source contributions to CO2 flux in soils 
of  the McMurdo Dry Valleys, Antarctica

11:20 Sarah MacLeod StFX Uncertainty in modeled deforestation due to albedo 
variability

11:40 Lewis Mahon Acadia
Examining biotransport of  trace elements by colonial 
seabirds to the islands of  the Eastern Shore Islands 
Wildlife Management Area

12:00-
1:30pm

MCL

1:30 SCHW 
205

Liz O’Connell StFX Mapping gas variability for energy development 
monitoring 

1:50 Kwadwo Omari UNB
Effect of  alternative commercial thinning on deadwood 
dynamics in white spruce (Picea glauca (Moench) Voss) 
plantations

2:10 Monica Reed Acadia Monitoring cetaceans using hydrophones at intertidal 
weirs in Minas Basin

2:30 Adriana Viale StFX Near-surface aquifer mapping for Antigonish County

2:50 Peiling Wang Dal Green Roof  Stormwater Retention: Effects of  growing 
media depth and rainfall intensity

3:10 Anna Bishop Dal

Surveying vernal pools in Nova Scotia: a pilot study to 
test for landscape correlates of  pool occurrence and to 
develop an optimal field methodology  **Poster 
Preview**

3:20 Emma Hoffman Dal
Canine Scent Detection of  an Invasive Wood-Boring 
Insect, the Brown Spruce Longhorn Beetle, Tetropium 
fuscum, in Laboratory Conditions **Poster Preview**

3:30-3:45
3:45-5:00 MCL
5:00-7:00

7:00-10:00 MCL

Break

Time & Location
SCHW 2nd Floor Lounge, Adjacent to SCHW 205) - Coffee & Muffins, Late 

Registration

Dinner, Awards Banquet, and Evening Keynote: Trevor Floyd, Executive Assistant to 
Minister of  Environment for Nova Scotia (Cash Bar - Gov't ID required)

Lunch Keynote: David L. Burton, Ph.D., P.Ag.

Poster Session - Beer available (Gov't ID required)
Break

Free Time



Title
Maria Armstrong Dalhousie Occurrence and severity of  acid episodes in Nova Scotia’s streams

Anna Bishop Dalhousie
Surveying vernal pools in Nova Scotia: a pilot study to test for 
landscape correlates of  pool occurrence and to develop an optimal 
field methodology

Charlotte Brown Dalhousie
The effect of  extensive green roof  substrate composition on native 
low-bush blueberry (Vaccinium angustifolium) and crowberry (Empetrum 
nigrum) growth and performance

Ciera Comeau Dalhousie
Nest Predation of  Ground Nesting Birds: The effect of  distance from 
the forest edge in both meadow landscapes and residential backyards

Savannah Hatheway Dalhousie Analysis of  biodegradable plastic degradation by Aspergillus oryzae

Emma Hoffman Dalhousie
Canine Scent Detection of  an Invasive Wood-Boring Insect, the 
Brown Spruce Longhorn Beetle, Tetropium fuscum, in Laboratory 
Conditions

Amanda Lavallee Dalhousie Spatial pattern of  the shrub layer across the sub-arctic landscape of  
Churchill, Manitoba

Jie Ma Dalhousie
Exploring the feasibility and desirability of  in-house diversion 
programs for disposable hot beverage cups at the store level in Halifax 
Regional Municipality (HRM), Nova Scotia

Emily Peters Dalhousie Bioenergy crops in Atlantic Canada

Joanna Poltarowicz Dalhousie An analysis of  phosphorus cycling in waste stabilization ponds (WSPs) 
in Nunavut

Presenter

POSTER SESSION 3:45-5:00 PM

Saturday, March 15th, 2014

Science Atlantic Environment Conference 2014
St. Francis Xavier University

Antigonish, NS



ST. FX CAMPUS MAP
1. Xavier Hall
2. Schwartz School (north ent.)
3. Schwartz School
4. St. Ninian’s Cathedral
5. St. Ninian Place
6.  Angus L. Macdonald Library
7. Mount Saint Bernard
   A) Immaculata Hall   B) Camden Hall  
 C) Marguerite Hall D) Gilmora Hall
8. Nicholson Hall (classroom section)
9. Nicholson Tower
10. Annex
11. Lane Hall
12. J. Bruce Brown Hall
13. %ORRPÀHOG�&HQWUH
14. Macisaac Hall
15. MacDonald Hall
16. MacNeil Hall
17. Alumni Aquatic Centre
18. Oland Centre
19. Charles V. Keating Millenium Centre
20.  Governors Hall
21. Coady International House
22. Somers Hall
23. Power Hall
24. Municipal Building
25. West Street Apartments 
26. Bishops Hall
 A) Plessis House B) Fraser House
 C) Burke House
27. University Chapel
28. MacKinnon Hall
 A) Chisholm House B) Gillis House
 C) MacNeil House
29. Bauer Theatre
30. Physical Sciences Centre
31. Physical Plant
32. Morrison Hall
33. Cameron Hall
 A) MacPherson House  B) Thompson House
 C) Tompkins House D) MacDonald House
34. Mockler Hall
35. Aberlard House
36. Coady International Institute
37. Fine Arts Building

St. Francis Xavier University
P.O. Box 5000
Antigonish, NS, B2G 2W5

To arrange a TOUR, call 1-877-867-STFX (7839) or email visit@stfx.ca

1-877-STAY-AT-X (Bookings)
Phone: 902 867-2855 Fax: 902 867-3894
Email: stay@stfx.ca  URL: www.stfx.ca
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Abstracts – Oral Presentations 
Saturday, March 15th 

 
 
 

Gas transport through snowpacks 
 

L. Graham (StFX University), D. Risk (StFX University) 
 
The stability of Earth’s northern regions as soil organic carbon reserves continues to be 
greatly affected by anthropogenic climate change. Wintertime CO2 effluxes can vary 
temporally by a surprising amount even in subzero temperatures, owing to climatic factors 
such as snowpack, gas diffusivities, and wind. This study aims to uncover the causal 
mechanisms of the variability in wintertime CO2 efflux, using field observations coupled 
with a soil-snow numerical model, to determine which physical parameters dominate CO2 
movement through the soil-snow system. CO2 fluxes at the soil-snow interface, and 
concentrations in the snowpack, were collected over winter months using Vaisala sensors 
and Forced Diffusion (FD) chambers, with data filtered for homogeneous snowpack 
conditions where FD performed well. For modelling efforts, we used a 1D multi-layer 
Fickian soil profile model with soil and snow layers defined by parameters such as 
diffusivity, porosity, and CO2 production. Sensitivity testing was done on ACEnet HPC 
clusters, and aimed to identify critical driving factors, and also to recreate the unexpectedly 
fast concentration changes observed in the field. Our continuous observations in the field 
revealed common modes of variability across all sites. Though many winter days saw little 
CO2 activity, with less than 0.5 µmol/m2/s in diurnal efflux amplitude, other days 
experienced higher ranges with values ranging from 1-4 µmol/m2/s in a single day. For 
homogeneous conditions, linear regression analysis shows a very strong negative correlation 
between average wind speed and CO2 concentration within the snowpack. The strongest 
evidence of this relationship is represented by r (63) = 0.952. Sensitivity testing of the soil-
snow model indicates that most of the fast concentration and efflux changes seen in the field 
data must be attributed to non-diffusive transport. These field and model results confirm the 
expectation that advective transport, or wind, regulates wintertime CO2 efflux through a soil-
snow profile. Winter gas transport regimes are complex, and vary dynamically in accordance 
with snowpack and climatic characteristics. This study shows that monitoring tools like FD 
that measure only the diffusive efflux component may in some cases significantly 
underestimate total emissions. 
 

 
 

Sabrina Hiefer 
 
 



 
Phototransformation of dissolved organic carbon within mercury sensitive lakes in 

Kejimkujik National Park 
 

Sara Klapstein (Memorial University of Newfoundland), Dave Risk (StFX University), 
Nelson O’Driscoll (Acadia University), Susan Ziegler (Memorial University of 

Newfoundland) 
 
Methylmercury bioaccumulation is an issue for aquatic and terrestrial wildlife in high 
dissolved organic matter (DOM) lake systems of Kejimkujik National Park, Nova Scotia. 
While many studies have focused on mercury methylation processes, few have examined 
mercury photodemethylation rates and how these rates may vary temporally and with DOM 
quality. To gain understanding of lake photodemethylation processes we must first 
determine the effect of radiation on chromophoric DOM (CDOM) or the photoreactivity of 
carbon. Six lakes were sampled for irradiation experiments three times during the summer of 
2013. Floating equipment was installed in two lakes to continuously monitor UV, 
photosynthetically active radiation (PAR), and temperature at three depths in the lake water 
columns. Lake water was filtered and continuously irradiated in a Luzchem photoreactor 
using 47 W/m2 UVA radiation for 24 hours. Subsamples were analyzed at multiple time 
points for absorbance, dissolved organic carbon (DOC) and dissolved inorganic carbon 
(DIC) concentrations. Lower initial concentrations of DOC yielded greater losses of 
absorbance at 350 nm throughout the experiments. This trend suggests that lower C lakes 
may be more susceptible to undergo rapid changes in DOM optical properties. Across all 
lakes absorbance losses at 350 nm ranged from 18-33% after 24 hours. These trends were 
consistent across the season. Phototransformation indices increased significantly suggesting 
a decrease in high molecular weight relative to low molecular weight CDOM with UV 
exposure. Determining the photoreactivity of carbon and UV availability is integral for 
understanding the photodegradation of methylmercury in these pristine environments. 
 

 
 

Examination of trace metals in gastropods to determine the potential 
for accumulation in the Border Marsh Region 

Amanda L. Loder1, Mark Mallory2, Ian Spooner1, Christine Mclauchlan2, Patrick O. 
Englehardt1 and Chris White3

 

1. Department of Earth and Environmental Science, Acadia University, Wolfville, Nova 
Scotia, B4P 2R6, Canada, 102908L@acadiau.ca 2. Department of Biology, Acadia University, 

Wolfville, Nova Scotia, B4P 2R6 3. Nova Scotia Department of Natural Resources, 1701 
Hollis Street, PO Box 698, Halifax, Nova Scotia, B3J 2T9, Canada 

 

The Border Marsh Region (BMR), located on the Isthmus of Chignecto at the head of the 
Bay of Fundy, is a major feeding ground for waterfowl and contains significant coastal 
wetland systems. The purpose of this study was to examine various open water wetland sites 
to explore the potential for bioaccumulation of lead (Pb) and arsenic (As) in higher-trophic 



level species. A previous study detected significant Pb and As concentrations in sediments at 
most wetland sites. Gastropods were chosen to sample as vectors for metal transfer to 
waterfowl, and it was hypothesized that they would accumulate Pb and As in similar 
concentrations to their bottom sediments. Two natural brackish ponds, eight freshwater 
ponds constructed by Ducks Unlimited Canada and one natural freshwater lake were 
sampled, and element concentrations in gastropods were analyzed using a XRF 
spectrometer. Results showed that there were no significant correlations between Pb and As 
concentrations in sediment and gastropods. Although metal concentrations in gastropods 
were not toxic, there were three important observations: i) greatest proportions of Pb and As 
concentrations in gastropods to sediment were detected in the brackish ponds, ii) As was 
detected in gastropods from most sites whereas Pb was only detected in gastropods from the 
brackish ponds and the freshwater lake, and iii) As concentrations in gastropods were higher 
in recently constructed freshwater ponds. Wetland chemistries, and/or gastropod 
physiologies are likely critical factors in determining whether Pb and As will bioaccumulate 
in gastropods, and warrant further investigation for wetland management strategies.  

 

Carbon fluxes and dissolved organic carbon concentrations of a lake in Kejimkujik 
National Park, Nova Scotia 

 
Hillary MacDonell (St. Francis Xavier University) Sara Klasptein (Memorial University) 

Dave Risk (St. Francis Xavier University) 
 

Lakes contribute a small but globally significant source of carbon to the atmosphere, and 
carbon levels within a lake can influence the health of the ecosystem. Therefore, 
understanding the movement and stability of carbon in lakes is critical. This study will 
attempt to do this by focusing on carbon dioxide (CO2) fluxes and dissolved organic carbon 
concentrations of a lake in Kejimkujik National Park. This area of Nova Scotia has extremely 
high levels of methymercury, a toxic compound that binds predominately to DOC. Carbon 
fluxes were measured using a floating flux-chamber and surface water samples were collected 
from the lake. The water samples were incubated at 14, 24 and 34 degrees C to determine 
the Q10 for CO2 production from DOC. The preliminary results of this study indicated that 
the study system was nutrient limited and to investigate this further, water samples were 
fertilized with trisodium phosphate (Na3PO4) in an attempt to stimulate bacterial activity. 
The results of the incubation experiment indicated that the carbon in the lake system is very 
stable under current field conditions. This has important implications for the health of the 
ecosystem and the aquatic food chain because high levels of DOC may influence the 
bioavailability of methylmercury in the system. 
 

 
 
 
 
 
 
 



 
Understanding source contributions to CO2 flux in soils of the McMurdo Dry 

Valleys, Antarctica 
 

Chris MacIntyre (St. Francis Xavier University), Dave Risk (St. Francis Xavier University) 
 
Soil within the McMurdo Dry Valleys is known to respire carbon dioxide (CO2), but 
considerable debate surrounds the contributing sources and mechanisms that drive temporal 
variability. While some of the CO2 is purely of biological origin, other known contributors to 
variability include geochemical sources within, or beneath, the soil column. The relative 
contribution from each of these sources will depend on seasonal and environmental drivers 
such as temperature and wind that exert influence on temporal dynamics. A long term CO2 
surface flux monitoring station has been deployed in the Dry Valleys for three years, 
spending each year in a different valley, yielding, for the first time ever, year round data sets. 
In January 2014 the monitoring station was relocated to the Spaulding Pond area of Taylor 
Valley and upgraded with automated CO2 depth concentration profiling capabilities, along 
with standard meteorological sensors, to assist in defining source contributions through 
time. From the first two weeks of data we observed marked diel variability in CO2 
concentrations within the profile, and of CO2 moving across the soil surface. The pattern at 
many depths suggested an alternating duel-scale transition from source to sink. These diel 
shifts were closely related to soil temperature. A small depth source of unknown origin also 
appeared to be present. Here, we present the initial results from the 2014 field season and 
discuss expected results from future lab experiments.  
 

 
Uncertainty in Modeled Deforestation due to Albedo Variability 

 
Sarah MacLeod (St. Francis Xavier University) Alvaro Montenegro (Ohio State University) 

Patrick Longobardi (St. Francis Xavier University) Hugo Beltrami (St. Francis Xavier 
University)  

 
The conversion of forested areas into croplands is the result of the expansion of agriculture 
and industry. Â Deforestation is associated with increased atmospheric CO2 and alterations 
to the surface energy and mass balances that can lead to local and global climate changes. An 
important component of these deforestation effects on climate are radiative changes due the 
difference in albedo between forest and croplands/pastures. While observations clearly show 
albedo variability within similar vegetation classes, most global climate models (GCMs) make 
use of only one snow-free albedo value for each vegetation class. Here we use the University 
of Victoria Earth System Climate Model to estimate the sensitivity of the climate response 
from modelled deforestation to observed albedo variability. Â We do this based on 
experiments that simulate 50% deforestation over high, mid and low latitudes. Â The albedo 
related uncertainty of a particular parameter is quantified by comparing the range of values 
of the parameter coming from deforestation simulations with maximum and minimum 
albedo effects, to the values of the parameter generated by a deforestation simulation with 
the standard albedo effect. Â  The magnitude of the uncertainty in the modelled global 
surface air temperature (SAT) response due to albedo variability represents 0.30, 1.75, and 
1.75 of the standard deforestation signal for the high- mid- and low-latitude experiments 



respectively. The uncertainty associated with the local (over deforested area only) SAT 
ranges from 0.34 in high-, 1.4 in mid-, to 6.0 in low-latitudes. Â The albedo sensitivity of the 
modelled climate response to deforestation indicates that caution should be taken when 
using GCMs to predict the effects of land cover change (LCC), particularly with the local 
effects. 
 

 
Examining biotransport of trace elements by colonial seabirds to the islands of the 

Eastern Shore Islands Wildlife Management Area 
 

Lewis Mahon (Acadia University), Dr. Mark Mallory (Acadia University), Dr. Ian Spooner 
(Acadia University) 

Marine birds are important vectors of nutrients and contaminants from sea to land.  In 
normally unproductive polar regions seabirds create productive environments through 
nutrient biotransport, however they also contribute to the flux of contaminants to terrestrial 
environments where they nest.  While it is an important concern in the arctic, biotransport 
of contaminants by seabirds is not well understood in temperate regions.  This study 
examines soil concentrations of trace metals including As, Cd, Cu, Pb, Se, and Zn in bird 
colonies in the Eastern Shore Islands Wildlife Management Area (ESIWMA), Nova Scotia, 
to determine if biotransport of contaminants is detectable in more naturally productive 
ecosystems.  X-ray fluorescence was used to analyze soil samples taken from shallow depth 
(~5cm) from 23 islands in the ESIWMA, with control samples taken from those islands with 
no current or significant historical seabird colony presence.  Soil samples from islands with 
colonial seabirds (including American common eider, Somateria mollissima dresseri) 
and  showed significantly higher Cu (Mann-Whitney test, U=34, P<0.001), Se (U=26.5, 
P<0.001), and Zn (U=69.5, P=0.002) concentrations than soil from control islands.  No 
significant difference in concentration was found for Cd, Pb, and As.  Principal Component 
Analysis found the first component (PC1) explained 48.6% of the variation in chemistry 
among samples, and had high loadings of Cu and Se, which separated much of the islands 
without bird colonies from those with colonies.  Further study would be useful in 
determining species-specific input to soils and prevalence of metals within Eastern Shore 
nesting seabirds. 

 

Mapping Gas Variability for Energy Development Monitoring 
 

E. O’Connell (StFX University), D. Risk (StFX University), W. Laybolt (StFX University) 
 
Monitoring of energy developments helps improve public acceptance of such projects, while 
protecting the integrity and safety of the industry.  In this study, a soil and atmospheric gas 
survey was conducted to characterize variability in key gases used for monitoring of carbon 
capture storage and coal bed methane operations. Baseline monitoring data is critical for leak 
detection. In the New Glasgow, Nova Scotia area, we collected soil gas samples at 70 
locations using a drive in gas sampler within a 117m2 plot. A similar survey, of smaller extent 
was carried out in Estevan Saskatchewan at Aquistore, a carbon capture and storage facility 



operated by Sask Power. Soil gas was analyzed for methane, carbon dioxide, nitrogen and 
oxygen by gas chromatography. Radon was analyzed directly in the field using a RAD7 
detector. These soil gas studies were supplemented with vehicle-based sampling of the lower 
atmosphere to detect atmospheric anomalies.  Atmospheric carbon dioxide, methane, and 
δ13C (of methane or carbon dioxide) were measured simultaneously by a Picarro analyzer 
during a 2-3 hour drive around of both study sites. Contour maps were created to 
characterize the variation and abundance of each gas species.  Gas relationships are used to 
determine the most suitable methods for leakage detection and future monitoring.  Results 
show higher than expected natural abundance of soil methane, localized in the southern area 
of the New Glasgow study plot. Associated anomalies of CO2 were also found in this same 
region.  The elevated concentrations could be resulting from an underlying fault in the area, 
potentially acting as a natural escape route for subsurface gases. Atmospheric surveys 
highlighted variability between sites, which is largely attributed to the different season and 
location of drive around surveys.  Higher carbon dioxide concentrations observed during 
vehicle-based atmospheric surveying in New Glasgow could be due to topographical pooling 
of air, and also the presence of a near-ground atmospheric inversion layer in the winter 
evening when the survey was carried out, promoting less mixing and causing the gases to 
hug the surface compared to typical daytime concentrations measured in Estevan which 
show greater mixing. Further background monitoring is recommended at both locations to 
better quantify seasonal and long term variability for use in monitoring of energy 
developments in these areas. 
 

 
 
 

Effect of alternative commercial thinning on deadwood dynamics in white spruce 
(Picea g lauca (Moench) Voss) plantations 

 
Kwadwo Omari (University of New Brunswick) and David A. MacLean (University of New 

Brunswick) 
 
Coarse woody debris (CWD) and snags constitute important structural and functional 
components in forest ecosystems. We examined deadwood dynamics in intensively managed 
white spruce plantations in northern New Brunswick, Canada. The objective was to assess 
changes in CWD and snag volume in response to four alternative commercial thinning 
treatments: 1) an unthinned control; and three 40% basal area commercial thinning 
removals, with 2) slash and tops remaining on site (status quo), 3) branches and tops 
extracted from site (biomass removal), and 4) clumps of unthinned trees left, and one-half 
girdled (enhanced). Three years after thinning, volume of CWD increased by 13-28% in the 
status quo and enhanced treatments, by 6% in biomass removal, versus 0.1% in unthinned. 
Mean snag volume decreased by 37-69% in the status quo and enhanced treatments, but 
increased by 3% and 124%  in the biomass removal and unthinned treatments, respectively. 
The girdled trees added a mean volume of 1.6 m3/ha, and a mean of 3.0 m3/ha is expected 
from the remaining trees in the unthinned clumps six years post-thinning. Volume of total 
deadwood (CWD, snags, and unthinned clumps) differed significantly between plantations 
but was not significantly different between treatments. The results indicate that commercial 
thinning in 20-25 year old spruce plantations produced small increases in CWD volume. 



Girdling trees during commercial thinning is unlikely to produce sufficient snags for 
functional habitat for all deadwood-requiring wildlife, and leaving islands and clumps during 
the harvest before plantation establishment would be a more feasible way of adding 
structure. 

 
 

Monitoring cetaceans using hydrophones at intertidal weirs in Minas Basin 
  

Monica Reed (Acadia University) Matthew Baker (Acadia University) Anna Redden (Acadia 
University)  

 
Tidal energy development sites, including the Fundy Ocean Research Centre for Energy 
(FORCE) in Minas Passage in the Bay of Fundy, present potential risks to marine mammals. 
Passive acoustic monitoring (PAM) systems provide a means to acoustically detect cetacean 
presence and activity. We used them to examine the click trains of the Atlantic harbour 
porpoise (Phocoena phocoena), the most abundant cetacean species in the Minas Basin and 
Minas Passage. The project is part of a larger study that is examining the usefulness of 
intertidal weirs as monitoring platforms, and aims to better inform FORCE about fish and 
marine mammal movements in the region. The project involved cetacean monitoring in two 
intertidal weirs with the aid of two PAM technologies, the Chelonia Porpoise Detector (C-
POD) and the icListenHF hydrophone (Ocean Sonics Ltd.). Seasonal abundances of 
commercial and non-commercial fishes were determined by their capture in weirs at low 
tide. Harbour porpoise detections showed a negative relationship with water temperature. 
Few click trains were logged during the summer months, suggesting porpoises move to 
cooler waters elsewhere in the bay. There was no clear relationship between porpoise 
presence and weir fish catch abundance; however, diel, tidal and lunar patterns were evident 
in the number of porpoise click-trains detected. The icListenHF outperformed the C-PODs, 
detecting on average 20x more click-trains. Findings from this study will help to inform the 
design of future marine mammal monitoring studies in the region.  

 
 
 

Near-Surface Aquifer Mapping for Antigonish County 
 

Adriana Viale (St. Francis Xavier University) Matthew Schumacher (St. Francis Xavier 
University) 

 
Due to the increasing variability brought on from a changing climate, ensuring the 
availability of water during times of drought is becoming a priority for governments. As part 
of their climate change action planning, the County of Antigonish is seeking additional 
sources of potable water. Near-surface aquifers located in unconsolidated sediment make 
excellent reservoirs that can supply a high quantity of high quality drinking water. The most 
recent ice age, the Wisconsinian Glacial Episode, reached its maximum extent around 20,000 
years ago, which shaped and created the landscape around Antigonish that we see today.Â  
Glacial till, or a diamict of glacial origin, generally blankets the region overlying pockets of 
sand and gravel, which make excellent aquifers, are protected from surface contamination 
due to the overlying glacial till and are the target of this study.Â  Following the method 



developed by Kennedy & Utting (2011), data was attained from well log databases, compiled 
into one dataset, filtered and loaded into GIS for examination and analysis.Â  Locations of 
potential aquifers were plotted along with their calculated potential vulnerability and 
estimated thickness. In addition, each potential aquifer location was analyzed to determine 
the likelihood of its existence through a â€œhot-spotâ€� analysis. The most challenging 
factor in this investigation was extracting reliable and accurate data from the well database; 
however, enough data existed to identify four potential aquifers in the County of Antigonish. 
The results here will help to assist the County of Antigonish in assessing their water resource 
options with future policies as they address how they will plan to adapt to a changing 
climate. 
 

 
Green Roof Stormwater Retention: Effects of growing media depth and rainfall 

intensity 
 

Peiling Wang (Dalhousie University)  
 
Urbanization development such as replacing permeable soils with impervious surfaces has 
altered natural hydrologic retention system. Green roofs which have been widely used in 
developed countries such as Australia, Canada and UK, can mitigate stormwater runoff, 
maintain biodiversity, and reduce urban heat island impacts. In my project, green roof 
stormwater retention capacity was studied.  Different depths of both Montreal and Promix 
medium with various rainfall intensities were tested through a simulated extensive green 
roof. Fifty replicates were done and the data were averaged and analyzed. The results 
indicated that (a) Montreal media has better rainwater retention capacity than Promix media; 
(b) the shallower depth of media has better retention capacity, especially when the rainfall 
was heavy; (c) much more water drain through green roof under heavy rainfall conditions. 
 

 
Surveying vernal pools in Nova Scotia: a pilot study to test for landscape correlates 

of pool occurrence and to develop an optimal field methodology 
 

Anna Bishop (Dalhousie University) 
 
Vernal pools are small, ephemeral wetlands that provide critical breeding habitat for 
amphibian populations, increase biodiversity on a landscape scale, and can influence regional 
and local hydrography. They have annual hydroperiods distinct from wetlands with more 
permanent waters, as vernal pools typically evaporate fully throughout a single growing 
season. Inventories of Nova Scotian wetlands have previously excluded the classification of 
vernal pool ecosystems, and thus this project addresses the current lack of research on vernal 
pools in specifically Nova Scotian landscapes. A standardized pool survey has been 
conducted within randomly chosen survey sites, stratified between three Nova Scotian 
ecoregions: Western, Eastern and Atlantic Coastal. The primary objectives of this project are 
to compare and contrast key pool characteristics between and within distinct Nova Scotian 
ecoregions, and to pilot a field survey methodology. A total of 156 pools were surveyed in 
the field. Univariate analysis of variance was conducted on pool density, area, and canopy 
cover between ecoregions and on pool pH within a single ecoregion, and results showed 



significant difference in percent canopy cover between ecoregions (p = 0.033). Further 
trends within the data will be analyzed for explanatory landscape correlations with respect to 
local ecosection characteristics such as soil drainage level, soil texture, and topography, as 
well as recorded data on land-cover composition. Based on the efficiency of the methods 
employed in this project, a set of methodological recommendations will be developed which 
will outline the optimal structure of a potential future province-wide vernal pool survey. 
 

 
Canine Scent Detection of an Invasive Wood-Boring Insect, the                                  

Brown Spruce Longhorn Beetle, Tetropium fuscum, in Laboratory Conditions 
 

Emma A. Hoffman¹, Simon Gadbois² 
¹ Department of Environmental Science, Dalhousie University, Halifax, Nova Scotia, 

Canada 
² Department of Psychology and Neuroscience, Dalhousie University, Halifax, Nova Scotia, 

Canada 
  
The brown spruce longhorn beetle (BSLB), Tetropium fuscum is an alien wood-boring insect of 
quarantine significance with established populations in Atlantic Canada. In their non-native 
range, the BSLB kills spruce trees, primarily red spruce, Picea rubens, and is therefore a 
potential threat to the ecological integrity of forest habitats and the availability of resources 
for pulp and paper in North America. Identification of infested trees is currently achieved by 
human visual ground surveys for characteristic signs and symptoms of tree trunks or pruned 
branches. Although usually reliable, false positives and misses result in wasted human 
resources and unnecessary tree removal. Early detection is crucial to the management and 
eradication of this invasive pest. The objective of this proof-of-concept study was to 
determine whether sniffer dogs, Canis lupus familiaris, can be trained to detect the BSLB in 
laboratory conditions. The application of trained sniffer dogs is anticipated to improve 
current BSLB management strategies by having a high positive predictive power as well as a 
low proportion of false alarms and misses regardless of the presence of physical/visual 
symptoms. Three dogs were selected to be trained in matching procedures of BSLB larvae. 
Results show that all the dogs were able to detect the larvae at 100% accuracy in the 
presence of ecologically valid distracting stimuli.  
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Occurrence and Severity of Acid Episodes in Nova Scotia’s Streams 
 

Maria Armstrong (Dalhousie University) Shannon M. Sterling (Dalhousie Universtiy) 
 

Acid episodes are a key factor in determining the state of freshwater ecosystems that have 
been chronically acidified by acid precipitation. An acid episode can be defined as a rapid 
drop in freshwater pH to well below thresholds for biological impact (around pH 5.5) that 
occur during run-off events in acidified catchments. There has been a general trend of 
recovery from acidification in North America and Europe following policies enforcing a 
decrease in emissions that cause acid precipitation. South Western Nova Scotia (SWNS) is an 
exception to this trend with pH levels not showing signs recovery despite decreased acid 
deposition. Acid episodes can be a barrier to biological recovery despite increases in annual 
mean pH levels and have been identified as a threat to aquatic biota in Nova Scotia, in 
particular local Atlantic Salmon populations. However, there have been no recent studies on 
episodic acidification in the streams of this highly acid sensitive region. This study uses high 
frequency and long-term measurements of stream pH and discharge to determine the annual 
and seasonal frequency, duration, and severity of acid episodes in six Nova Scotian streams. 
The aim is to determine what physical factors (e.g. acid deposition, seasonal weather 
variations, and catchment characteristics) may impact acid episode frequency in streams and 
propose an alternative metric from “mean annual pH” for assessing acidification in SWNS 
which takes into consideration acid episodes occurrences. Preliminary results from three 
streams with high frequency data show that acid episodes which persist below pH 5.5 for 
longer than 24 hours occur on average between 6 to 16 times per year. 

 
 

Surveying vernal pools in Nova Scotia: a pilot study to test for landscape correlates 
of pool occurrence and to develop an optimal field methodology 

 
Anna Bishop (Dalhousie University) 

 
Vernal pools are small, ephemeral wetlands that provide critical breeding habitat for 
amphibian populations, increase biodiversity on a landscape scale, and can influence regional 
and local hydrography. They have annual hydroperiods distinct from wetlands with more 
permanent waters, as vernal pools typically evaporate fully throughout a single growing 
season. Inventories of Nova Scotian wetlands have previously excluded the classification of 
vernal pool ecosystems, and thus this project addresses the current lack of research on vernal 
pools in specifically Nova Scotian landscapes. A standardized pool survey has been 



conducted within randomly chosen survey sites, stratified between three Nova Scotian 
ecoregions: Western, Eastern and Atlantic Coastal. The primary objectives of this project are 
to compare and contrast key pool characteristics between and within distinct Nova Scotian 
ecoregions, and to pilot a field survey methodology. A total of 156 pools were surveyed in 
the field. Univariate analysis of variance was conducted on pool density, area, and canopy 
cover between ecoregions and on pool pH within a single ecoregion, and results showed 
significant difference in percent canopy cover between ecoregions (p = 0.033). Further 
trends within the data will be analyzed for explanatory landscape correlations with respect to 
local ecosection characteristics such as soil drainage level, soil texture, and topography, as 
well as recorded data on land-cover composition. Based on the efficiency of the methods 
employed in this project, a set of methodological recommendations will be developed which 
will outline the optimal structure of a potential future province-wide vernal pool survey. 
 

 
 

The effect of extensive green roof substrate composition on native low-bush blueberry 
(Vaccinium angustifolium) and crowberry (Empetrum nigrum) growth and performance 

 
Charlotte Brown1, Jeremy Lundholm2 

1. Department of Environmental Sciences, Dalhousie University, Halifax, NS B3H 4R2 
2. Department of Biology, Saint Mary’s University, Halifax, NS B3H 3C3 

 
The establishment of native vegetation on green roofs may reduce maintenance 
requirements and increase local biodiversity and ecosystem services. In Nova Scotia, native 
species from coastal barrens have been selected for green roof use due to their adaptations 
to harsh climates; yet the persistence of dominant native species (Vaccinium angustifolium and 
Empetrum nigrum) on green roof systems is unexplainably low. To test whether commercial 
green roof substrate is limiting shrub growth, native shrub health and performance were 
monitored under greenhouse conditions in an experimental study with four different 
substrate treatments (control (commercial green roof growing medium), control+peat moss, 
control+native soil inoculum, and control+peat moss+native soil inoculum). Survival, 
growth (height and number of leaves) and health scores were compared between treatments. 
Preliminary results indicate control and control+peat moss substrates promoted greater 
growth in V. angustifolium, while only the control treatment promoted greater growth in E. 
nigrum. However, these treatments did not promote greater survival; only V. angustifolium in 
the control treatment had 100% survival; other treatments had 80% survival. The lowest 
survival rate was 73% for E. nigrum grown in control+inoculum and control+inoculum+peat 
moss treatments. Our results indicate that substrate composition may not be limiting 
dominant native shrub growth on green roofs, although significant variation existed within 
treatments. 

 
 

 
 
 
 



Nest Predation of Ground Nesting Birds: The Effect of Distance from the Forest 
Edge in Both Meadow Landscapes and Residential Backyards 

 
Ciera Comeau (Dalhousie University) 

 
Ground nesting bird species are prevalent throughout the world and rely on forested 
landscapes for nest cover. Forest fragmentation is an important issue of today that affects 
many species of forest habitats including ground nesting birds. Agriculture and urbanization 
are two major anthropogenic contributors to forest fragmentation. In this study I measure 
predation pressure from animals on artificial ground nests with distance from the forest edge 
in two different landscapes: meadows and residential backyards. Predation pressure is 
measured from the forest edge in both landscapes by placing artificial nests at certain 
distances from the forest edge. Predation pressure increased with distance into open areas 
from the forest edge in both landscapes. Predation pressure was higher in the residential 
back yards than in the meadow landscapes. This research is different from other studies of 
predation pressure on nests of ground nesting birds, as the distances used are smaller than 
other studies. This allows us to see if there are differences in predation pressure with finer 
distances from the forest edge.  
 

 
 

Analysis of Biodegradable Plastic Degradation by Aspergi l lus oryzae 
 

Savannah Hatheway (Dalhousie University Faculty of Agriculture) 
 

Biodegradable plastic bags are accepted in some municipalities as part of the source 
separated organics stream, but anecdotal evidence suggests that degradation of the plastic 
bags is inconsistent leading to concerns with equipment malfunctions and contamination of 
compost piles. Therefore, evaluating the potential of a filamentous fungus, Aspergillus oryzae, 
in rapidly degrading these plastics is a significant opportunity to be explored. A. oryzae has 
been shown to degrade aliphatic polyesters, a type of biodegradable polymers susceptible to 
degradation by microorganisms, when grown under culture conditions. The fungus secretes 
a carboxylic ester hydrolase when grown on such polyesters as fermentation substrates. This 
enzyme has been identified as cutinase, specific for the degradation of primary alcohol esters, 
the dominant linkage in cutin and present in the monomers of polyesters. This study aims to 
further evaluate the applications of A. oryzae in degrading biodegradable plastic agricultural 
mulch films consisting of blends of poly(butylene adipate-co-terephthalate) (PBAT), an 
aliphatic aromatic co-polyester processed from petroleum based resources, and poly(lactic 
acid) (PLA), an aliphatic polyester that has good mechanical properties and is made from 
renewable resources.  Preliminary studies have shown a general increase in oxygen 
consumption by A. oryzae in the vessels containing biodegradable plastics and minimal 
media compared to the controls containing media. The data collected from this study will 
have applications in the diversion of biodegradable plastics from the municipal waste stream.  

 
 
 



Canine Scent Detection of an Invasive Wood-Boring Insect, the                                  
Brown Spruce Longhorn Beetle, Tetropium fuscum, in Laboratory Conditions 

 
Emma A. Hoffman¹, Simon Gadbois² 

¹ Department of Environmental Science, Dalhousie University, Halifax, Nova Scotia, 
Canada 

² Department of Psychology and Neuroscience, Dalhousie University, Halifax, Nova Scotia, 
Canada 

  
The brown spruce longhorn beetle (BSLB), Tetropium fuscum is an alien wood-boring insect of 
quarantine significance with established populations in Atlantic Canada. In their non-native 
range, the BSLB kills spruce trees, primarily red spruce, Picea rubens, and is therefore a 
potential threat to the ecological integrity of forest habitats and the availability of resources 
for pulp and paper in North America. Identification of infested trees is currently achieved by 
human visual ground surveys for characteristic signs and symptoms of tree trunks or pruned 
branches. Although usually reliable, false positives and misses result in wasted human 
resources and unnecessary tree removal. Early detection is crucial to the management and 
eradication of this invasive pest. 
The objective of this proof-of-concept study was to determine whether sniffer dogs, Canis 
lupus familiaris, can be trained to detect the BSLB in laboratory conditions. The application of 
trained sniffer dogs is anticipated to improve current BSLB management strategies by having 
a high positive predictive power as well as a low proportion of false alarms and misses 
regardless of the presence of physical/visual symptoms. 
Three dogs were selected to be trained in matching procedures of BSLB larvae. Results show 
that all the dogs were able to detect the larvae at 100% accuracy in the presence of 
ecologically valid distracting stimuli.  
 

 
Spatial pattern of the shrub layer across the sub-arctic landscape of Churchill Manitoba 

 
Amanda Lavallee1, Department of Environmental Science, Dalhousie University 

Karen Harper2, School for Resource and Environmental Studies, Dalhousie University 
Pavel Dodonov3, Hydrobiology Department, Federal University of São Carlos 

 
 
The shrub layer provides important habitat for wildlife throughout the harsh environment of 
the arctic tundra landscape. Studies have shown that the shrub layer is expanding in tundra 
landscapes and changing habitat conditions due to climate warming. Our research goal was 
to determine the spatial pattern of the shrub layer across the tundra and forest-tundra 
ecotone landscapes. Data were collected in 1x1m contiguous quadrats along two 500 m long 
transects in open tundra and across a forest-tundra ecotone. Within each quadrat, we 
identified shrub species, recorded their cover and height, and also sampled explanatory 
variables (soil pH and microtopography). We used wavelet analysis to determine the 
locations of significant patterns patches and gaps in the shrub layer. Preliminary results 
indicate zones of different types of shrubs at natural edges as compared to created edges 
bordering roads, which were abrupt simple transitions from tundra to road. Throughout 
both habitat types shrub height and diversity increased from tundra to the lakeshore edge. 



The pattern of the shrub layer in tundra showed gradual changes with relatively uniform 
distributions of prostrate shrub species. The ecotone displayed a pattern of abrupt changes 
in shrub habitat with fine-scale variation in shrub diversity and height. Heterogeneity in the 
pattern of shrubs across the forest-tundra ecotone may have important effects on animal 
habitat throughout Churchill. Climate change may enhance shrub heterogeneity in Churchill 
as warming leads to forest expansion into tundra landscapes.  

 
 

 
Beverage cups at the store level in Halifax Regional Municipality (HRM), Nova 

Scotia  
 

Jie Ma (Department of Environmental Sciences, Dalhousie University); 
Dr. Michelle Adams (School for Resource and Environmental Studies 

Dalhousie University); 
Dr. Tarah Wright  (Department of Environmental Sciences, Dalhousie University) 

 
 Disposable hot cups are associated with various environmental problems including 
increased pressure on landfills caused by their disposal. The objective of this study is to 
support decision-making for improved waste diversion opportunities for disposable hot cups 
in HRM, by promoting recycling and/or composting programs at the store level. This was 
undertaken by interviewing 10 NS Regional Waste Management Offices’ 
managers/coordinators, the representatives of four targeted NS Composting and Recycling 
Facilities, and 11 purposively selected coffee shop owners/managers in HRM. Both policy 
barriers and technical issues have been identified as exterior challenges, particularly from the 
operational perspectives. Interior operational barriers included cost issues, institutional 
barrier, no enough perceived incentives, customer participation matters. This study also 
identified a number of perceived environmental and potential economic benefits as 
expressed by the interviewees regarding the implementation of in-house waste diversion 
programs in HRM. External and internal motivations were identified when referring to the 
factors that have driven interviewees to commence an in-house recycling program for 
disposable hot cups at the store level. However, government/external agencies are expected 
to play a leading role to support such programs and the findings imply that there are some 
gaps which such institutional bodies could fill in the future.  

 
 

Bioenergy crops in Atlantic Canada 
 

Emily Peters1, Y.A. Papadopoulos2, B. Thomas3, S.A.E. Fillmore4, M.D. Crouse2 
1Department of Environmental Sciences, Faculty of Agriculture, Dalhousie University, 

Truro, NS, Canada B2N 5E3 
2Agriculture and Agri-Food Canada, Faculty of Agriculture, Dalhousie University, Truro, 

NS, Canada B2N 5E3 
3Perennia, Extension and Food Safety Services, Bible Hill, NS, Canada B6l 2H5 

4Agriculture & Agri-Food Canada, Kentville, NS, Canada B4N 1J5 
 



The main objective of this study was to evaluate the effect of switchgrass (Pancium virgatum) 
cultivars and harvest year on bioenergy yield in Atlantic Canada.  The complimentary 
objectives were to: 1) compare biomass yield of switchgrass and commonly grown forage 
grasses and 2) to assess the fuel quality of pellets produced from this biomass material.  
Twenty-one cultivars within four grass species were seeded in spring 2011 and plots were 
harvested and sampled once in the fall of 2012 and 2013.  Suitability of the grass as fuel was 
determined by calculating the dry matter yield and testing samples for energy and ash 
content, using a bomb calorimeter and a muffle furnace respectively.  In 2012, switchgrass 
biomass yield (1.77 t ha-1) was significantly less than the mean combined yield of all other 
species (4.35 t ha-1).  Switchgrass was the highest yielding species in the study in 2013 (4.75 t 
ha-1) (timothy = 4.28 t ha-1; tall fescue = 3.45 t ha-1; reed canary = 4.43 t ha-1).  This yield was 
significantly higher than switchgrass yield in 2012 however, the combined yield of all other 
species in 2013 (4.05 t ha-1) was not significantly different than the combined yield in 2012.  
The dry matter yield of switchgrass cultivars in 2013 ranged from 2.34 t ha-1 (Forestburg) to 
7.32 t ha-1 (Cave in Rock).  The mean energy content of switchgrass in 2012 (16.906 MJ t-1) 
was significantly less than in 2013 (17.548 MJ t-1).  The ash content for switchgrass in 2012 
(6.16%) was significantly greater than in 2013 (5.28%).  Although data was only collected for 
the first two years post establishment in this study, our observations lead us to conclude that 
currently available switchgrass cultivars have the potential of being productive and persistent 
species in Atlantic Canada.   
 

 
An analysis of phosphorus cycling in waste stabilization ponds (WSPs) in Nunavut 

 
Joanna Poltarowicz (Dalhousie University) 

 
With recent changes to federal municipal wastewater effluent standards, research is required 
on the processes within waste stabilization ponds (WSPs) in Nunavut (NU) to predict and 
optimize treatment, and to develop appropriate standards specific to northern regions. An 
important wastewater contaminant is phosphorus (P), as high concentrations of this nutrient 
can cause eutrophication of water bodies where effluent is discharged. The WSPs to be 
examined in this study discharge into water bodies where eutrophication could pose a 
problem; therefore, improved P removal in the WSPs is key to preventing such 
environmental damage. This study will examine P removal in two WSPs located in Kugaaruk 
and Pond Inlet, NU. Water quality data and sediment analysis from the WSPs will be 
examined to determine if there is a significant decrease in P concentrations in the water 
column during the treatment season, and what mechanisms contribute to this removal. P 
assimilation with algae and P precipitation with metals are the two main mechanisms that 
could facilitate P removal from the water column. Inorganic and organic P fractions will be 
extracted from the WSP sediment using a P fractionation method to find the most abundant 
fraction, which will indicate what mechanism is controlling removal. Treatment efficiency 
can be improved if the mechanism that is found to be most dominant is facilitated in the 
WSP design process. A better insight into current treatment performance will also help 
assess if the new standards and regulations can be met with this type of wastewater 
treatment technology. 
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