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39th APICS Undergraduate Biology Conference 
 
 

Schedule 
 
Friday, March 6, 2009 
 
6:00 – 9:00 pm  Registration (Cumming Hall Foyer) 
 
6:00 – 9:00 pm  Poster Set-up (Cumming Hall, CA Douglas Room) 
 
6:00 – 9:00 pm  Meet and Greet - Cash Bar and Free Snacks 
    (Jenkins Hall, Riverview Room) 
 
7:00 – 9:00 pm  APICS Committee Members Dinner (Jenkins Hall Lounge) 
  Followed by separate business meetings of the two 

 committees: Biology (Jenkins Hall Lounge); Aquaculture & 
Fisheries (Cumming Hall: President’s Boardroom) 

 
Saturday, March 7, 2009 
 
8:00 – 9:00 am  Registration (Cumming Hall Foyer) 
    Poster Set-up 
 
9:00 – 9:15 am  Welcome (Cumming Hall, Alumni Theatre) 
    Dr. Dian Patterson, Acting Associate Vice President   
    Academic, Dean of Internationalization, NSAC 
    Dr. Kevin Teather, Chair, APICS Biology, UPEI 
    Cyr Couturier, Chair, APICS Aquaculture & Fisheries,  MUN 
 
9:15 am   Aquaculture & Fisheries Conference participants depart  

  Alumni Theatre for Alumni Hall (2nd Floor, Cumming Hall) 
 
Biology Oral Session 1          Alumni Theatre 
 
9:30 – 9:45 am  Ian Boswell: University of Prince Edward Island 
   Consumption of cranberry reduces weight gain  in mice fed  

  high fat diets 
 
9:45 – 10:00 am  Darya Kryzskaya: Nova Scotia Agricultural College 

  Lipoprotein lipase gene expression in mink livers during  
    fasting-induced hepatic lipidosis 
 
10:00 – 10:15 am  Kendra Sauerteig: Dalhousie University 
  Actin microfilament dynamics and programmed cell death in 

 the lace plant (Aponogeton madagascariensis) 
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10:15 – 10:30 am  Katelyn Turner: Sir Wilfred Grenfell College, Memorial 
 University of Newfoundland 

    Vegetation-environment relationships of a small Boreal fen 
 
10:30-11:00 am  Morning Break and Poster Review (Cumming Hall Foyer) 
 
 
Biology Oral Session 2 
 
11:00 – 11:15 am  Leah Hovdestad: St. Francis Xavier University 
    The role of FAK and CFTR in osmoregulation of euryhaline  
    fish 
 
11:15 – 11:30 am  Julia Lawson: Dalhousie University/Bermuda Institute of  
    Ocean Sciences 
  The effects of diel periodicity to larval release on larval  

 fitness, settlement and new recruit development of the coral 
 Porites astreoides in Bermuda 

 
11:30 – 11:45 am  Katherine Thebeau: Mount Allison University  
    Comparing and contrasting three measures of shade   
    tolerance in 5 tree species of the Acadian forest 
 
11:45 – 12:00 pm  Andrey Malyshev: University of Prince Edward Island 
    Eelgrass seasonal changes and the impact of the European  
    green crab (Carcinus maenas) in eastern Prince Edward   
    Island 
 
12:00 – 12:15 pm  NSERC: Jason Frenette: Post Graduate Opportunities 
 
12:15 – 1:15 pm  Lunch – Jenkins Hall 
 
1:00 – 1:30 pm  Biology Poster Viewing 
 
1:30 – 2:20 pm  Biology Keynote Speaker (Alumni Theatre) 
    Dr. Ralph Martin 
    What’s an Educated Biologist to do? 
 
Biology Oral Session 3 
 
2:30 – 2:45 pm  Jens Currie: Memorial University of Newfoundland 
    The nearshore fish fauna of Bonne Bay, a Fjord within Gros  
    Morne National Park, Newfoundland  
 
2:45 – 3:00 pm  Jane Tucker: Sir Wilfred Grenfell College 
    Allometric growth in forest moths (Lepidoptera) 
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3:00 – 3:15 pm  Colin McVarnish: Cape Breton University 
    Towards the development of a sustainable fishery for the  
    waved whelk (Buccinum undatum) off eastern Cape Breton  
    Island 
 
3:15 – 3:30 pm  David Watton: Memorial University of Newfoundland 
   Characterization of the nucleic acid carried by gene   

  transfer agents in Rhodobacter capsulatus 
 
3:30 – 3:45 pm  Afternoon Break 
 
 
Biology Oral Session 4 
 
3:45 – 4:00 pm  Kami Harris: Mount Allison University 
    Assessing intraspecific genetic variation in Dinoflagellates  
    from natural samples 
 
4:00 – 4:15 pm  Kelsie Gillies: St. Francis Xavier University 
    Aspects of sperm biology and storage in Littorina 
 
4:15 – 4:30 pm  Carolyn Dohoo: Acadia University 
 Role of infection intensity on the ability of human 

macrophages to repeat phagocytosis of erythrocytes 
parasitised by Plasmodium falciparum  

 
4:30 – 4:45 pm  Charles Haché: University of New Brunswick 
    Characterization of a putative aldo-keto reductase in   
    Enterobacter cloacae 
 
4:45 – 5:00 pm  Josh Lewis: Saint Mary’s University 
    Microsporidia Infections within the convergent lady beetle,  
    an organism used for biological control 
 
7:15 pm   Gather for Banquet – Jenkins Hall (Main Dining Room) 
 
7:30 – 8:45 pm  Banquet – Jenkins Hall (Main Dining Room) 
    Musical Entertainment:  Kris Pruski (Piano) and Neil   
    Cameron (Fiddle) 
 
8:45 pm - on   NSAC Student Union Pub welcomes you! - upstairs at   
    Jenkins Hall. On Your Own 
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Sunday, March 8, 2009 
 
9:00 – 9:30 am  Cumming Hall Open: Participants gather, Poster Viewing 
 
Biology Oral Session 5 
 
9:30 – 9:45 am  John Forest: Saint Mary’s University 
    A microsporidian parasite, Glugea pimephales, in larvae of  
    the fathead minnow in Algonquin Park, Ontario 
 
9:45 – 10:00 am  Rhys Kavanagh: Acadia University 
    Bugs and Drugs: The effect of octopamine on the sensitivity  
    of female olfactory receptor neurons to their own sex   
    pheromone in Heliothis virescens 
 
10:00 – 10:15 am  Jennifer Cuillerier: University of New Brunswick (Saint  
    John) 
    Towards the identification of the chemicals involved in the  
    induced morphology of Littorina obtusata  
 
10:15 – 10:30 am  Rosalie McDonough: University of New Brunswick 
    Genetic analysis of adenylosuccinate lyase in Drosophila  
    melanogaster  
 
10:30 – 10:55 am  Break 
 
11:00 am – 11:40 pm Conference Keynote Speaker (Alumni Theatre) 
    Dr. Roland Cusack, Veterinarian 
    Nova Scotia Department of Fisheries and Aquaculture 
    The Key Role of the Biological Sciences in   
    Enhancing Aquatic Animal Health and the Fish  
    Farming Industry 
 
12:00 pm   Lunch (Jenkins Hall:  Main Dining Room) Followed by  
    Awards Presentations (Jenkins Hall: Riverview Room) 
 
1:30 pm   Conference Ends 
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39th APICS Undergraduate Biology Conference 
 

Biology Oral Abstracts 
 
 
BOSWELL, IAN                Biology Session 1: 9:30 am-Saturday             
University of Prince Edward Island, Biology Department            
 
Consumption of cranberry reduces weight gain in mice fed high fat diets  
Cardiovascular disease is a leading cause of death in North America.  A leading risk factor for 
cardiovascular disease is metabolic syndromes, such as obesity, abnormal fat, and glucose 
metabolism, and insulin resistance.  This study’s goal was to look at the effects of feeding an 
antioxidant enriched, high fat diet to group of ApoE -/- mice, a model of cardiovascular disease, 
and metabolic syndrome.  Control mice (C57BL/6J) and ApoE -/- animals were fed either a high 
fat purified diet (AIN-93, CON) or one with 5% freeze dried cranberry (Vaccinium 
macrocarpon, CB).  At the end of the 8 weeks, control mice fed CB weighed 10.2% less than 
those fed CON, while ApoE -/- mice fed CB weighed 7.5% less than those fed CON (P = 
0.0383).  Samples from both diets were tested at the P.E.I Food Technology Centre 
(Charlottetown, PE), and were found to isocaloric, and contain the same levels of carbohydrates, 
fats, cholesterol, and protein.  Tests of plasma concentrations of triglycerides, total cholesterol, 
and HDL, have shown there to be a significant differences between the strains, but not between 
diet groups.  A significant increase in the plasma glucose of CB fed animals has been observed, a 
23.2% increase in control mice, and a 10.6% increase in ApoE -/- mice (P = 0.0499).  Analysis 
of plasma samples from a repeat of the study has shown no significant differences in the 
concentrations of pyruvate, lactate, or 3-hydroxybutyrate, but did show a significant decrease in 
the ratio of lactate to glucose in mice fed CB, with a 24.2% decrease in control mice, and a 
31.6% decrease in ApoE -/- mice (P = 0.0275).  Based on these results, it is believed that feeding 
an antioxidant enriched diet increases glucose mobility, elevates oxidative metabolism, and leads 
to weight loss. 
Supervisor: Dr. Marva Sweeney-Nixon  
 
 
KRYZSKAYA, DARYA (DASHA)    Biology Session 1: 9:45 am-Saturday 
Nova Scotia Agricultural College, Plant and Animal Sciences            
 
Lipoprotein Lipase Gene Expression in Mink Livers during Fasting-Induced Hepatic 
Lipidosis 
Fatty liver is a prevalent cause of mortality in mink. In human fatty liver disease lipoprotein 
lipase (LPL) gene expression is increased, suggesting adipogenic transformation. The objectives 
of this study are to investigate if LPL is expressed in mink livers in response to fasting, and if re-
feeding influences LPL expression. For this study, 60 mink were divided into 6 groups (5 males 
and 5 females in each): 0 (control), 1 day, 3 days, 5 days, 7 days, 7 days + 28 days of re-feeding. 
The LPL mRNA concentrations were quantified by real-time PCR and normalized against 18S 
rRNA, resulting in a ratio (LPL:18S). Group by sex interaction was observed in females (P-
value=0.0573): the re-fed group was different from the 5 and 7 day fasting groups (5 days vs re-
fed: 1.60x10-6, SEM 0.68, P-value 0.02; 7 days vs re-fed: 1.97x10-6, SEM 0.66, P-value <0.01), 
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but not the control group. The following equation best describes the relationship between LPL 
expression and liver fat index (LFI): LPLx106=5.555+log(1.12)x1.12LFIx1000 (r2= 0.72). This 
study suggests adipogenic transformation during development of fatty liver condition, and proves 
that the LPL expression levels get back to pre-fasted levels upon re-feeding. It is evident that 
liver LPL expression is a valuable indicator of adipogenic transformation and the progression of 
fatty liver disease in female mink.  
Supervisor:  Dr. Kirsti Rouvinen-Watt   
 
 
SAUERTEIG, KENDRA A.            Biology Session 1: 10:00 am - Saturday 
Dalhousie University, Department of Biology              
 
Actin microfilament dynamics and programmed cell death in the lace plant (Aponogeton 
madagascariensis) 
The lace plant (Aponogeton madagascariensis) is an aquatic monocot native to river systems in 
Madagascar. What is particularly interesting about this plant is its unique leaf morphology. Its 
leaf blade contains numerous perforations, which are formed by developmental programmed cell 
death (PCD). PCD is a genetically-controlled, normal part of development in both plants and 
animals. To help track PCD, leaf development in the lace plant has been divided into five stages: 
Preperforation, “Window” Formation, Perforation Formation, Perforation Expansion, and Mature 
Perforation. Recent work in another plant system which involves PCD - the poppy pollen tube 
Self-incompatibility (SI) response - has suggested that actin microfilament polymerization status 
may be involved in the PCD process. Therefore, the focus of this research project was to track 
actin microfilament dynamics throughout the five stages of leaf development in the lace plant. 
To visualize actin microfilaments, the actin-specific stain phalloidin was used in combination 
with fluorescence and confocal microscopy. It was determined that as PCD progresses, actin 
becomes increasingly more disorganized in cells which are undergoing PCD. A gradient of 
disorganization is also present, with cells in dying areas having more disorganized actin 
microfilaments than control cells closer to vascular tissue. Detached leaf experiments involving 
the actin depolymerizing drug Latrunculin B, which disrupts actin microfilaments, were also 
completed to observe the effect of actin depolymerization on PCD and leaf development in the 
lace plant. 
Supervisor: Dr. Arunika Gunawardena 
 

TURNER, KATELYN              Biology Session 1: 10:15 am-Saturday 
Sir Wilfred Grenfell College, Memorial University of Newfoundland 
Department of Environmental Science                
 
Vegetation-environment relationships of a small Boreal fen 
The Grenfell College Fen is a small fen (total area ~ 5177.64 m ) located on the grounds of Sir 
Wilfred Grenfell College, Corner Brook, NL. The fen is currently surrounded by two large 
construction projects which may alter the hydrology and water chemistry of the fen in the future. 
The purpose of this study is to survey and document the current vegetation-environment 
relationships of the fen, and to establish a series of permanent plots to allow for re-survey in later 
years. 

2

To document plant communities present, the fen was stratified into seven sections based 
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on visible differences in vegetation physiognomy and surface moisture. Five permanent plots 
were randomly placed within each section, and a PVC well was installed next to each plot. 
Percent cover of bryophyte and vascular taxa was visually determined in a 50 cm x 50 cm 
quadrat. Conductivity, water table- and organic matter depth measurements were taken in the 
field. pH, nitrate, phosphorous and calcium concentrations were determined from two 60-ml 
samples taken from each well. Vegetation data were subjected to ordination (non-metric 
multidimensional scaling), with subsequent use of Mantel tests to identify parameters most 
important in controlling community distributions within the fen. A total of 32 vascular species 
and 26 bryophyte species were identified in the survey. Dominant taxa present include Potentilla 
fruticosa L., Myrica gale L., Campylium stellatum, and Drepanocladus spp. (sensu latu), as well 
as Sphagnum spp. Both indicator and tolerance values were calculated for each dominant (>5) 
species present based on the environmental parameters collected. None of the environmental 
variables measured show a strong relationship with the distribution of communities. Since the 
small quadrat size used may not accurately represent the distribution of vascular taxa, analyses 
will be rerun for bryophytes and vascular species separately.  
Supervisor: Dr. Ilka Bauer 
 
 
HOVDESTAD, LEAH             Biology Session 2: 11:00 am-Saturday 
Saint Francis Xavier University, Department of Biology             
 
The role of FAK and CFTR in osmoregulation of euryhaline fish 
This study was done to determine the role of Focal Adhesion Kinase phosphorylated atY407 
(FAK pY407) in the regulation and activation of the Cystic Fibrosis Transmembrane 
conductance Regulator (CFTR) in Fundulus heteroclitus (killifish). Killifish adapt quickly to 
changes in water salinity by adjusting the rate of Cl- secretion through the CFTR to match the 
NaCl uptake. We employed electrophysiology methods to observe the effects of hypotonic and 
hypertonic shocks on CFTR mediated Cl- secretion across chloride cells and 
immunocytochemistry to observe the phosphorylation of FAK pY407. We found that CFTR and 
FAK pY407 were colocalized in the apical membranes of opercular epithelial chloride cells. 
Hypotonic shock and the alpha-adrenergic antagonist clonidine dephoshorylated FAK pY407 in 
the chloride cells while simultaneously inhibiting CFTR mediated ion transport. Hypertonic 
shock was able to rapidly rephosphorylate FAK pY407 and restore Cl- secretion. We suggest that 
phosphorylation of FAK at pY407 may lead to the tyrosine phosphorylation and activation of 
CFTR in the chloride cells of killifish opercular epithelia.  
Supervisor: Dr. William S. Marshall  
 
 
LAWSON, JULIA               Biology Session 2: 11:15 am-Saturday 
Dalhousie University, Department of Biology 
Bermuda Institute of Ocean Sciences              
 
The effects of diel periodicity to larval release on larval fitness, settlement and new recruit 
development of the coral Porites astreoides in Bermuda 
Lunar periodicity has been shown to occur in the brooding coral species Porites astreoides in the 
most northerly coral reef of Bermuda, but diel periodicity has not been demonstrated. To 
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examine release patterns and larval fitness, adult colonies of P. astreoides were collected prior to 
their known larval release dates in the summer 2008. Collections were made from two distinct 
reef zones; an inshore patch reef and an outer rim reef, to examine whether inter-zone variation 
in larval release and larval fitness occurs. Larval release in aquaria per colony was quantified 
every two hours at night and the larvae were removed. Differences in fitness of the released 
larvae from each time point and reef zone were evaluated by examining zooxanthellae content of 
the larvae, larval settlement rates and by monitoring spat growth after settlement. P. astreoides 
does exhibit diel periodicity to release that is variable between reef zones and was more 
pronounced in the rim reef zone adult corals. The rim reef larvae were 0.75 mm in length on 
average and settled at an average rate of ≈41%; while the patch reef larvae were 0.53 mm on 
average and settled at an average rate of ≈15% after 48 hours. These preliminary results indicate 
that larvae from the low-sediment rim reef zone release fewer large, more competent larvae over 
a shorter period of time; whereas larvae from the high-sediment patch reef zone release smaller, 
less competent and a larger amount of larvae over a longer period of time in the night. Based on 
these initial results it appears that there is inter-zone variation in reproductive strategies and 
perhaps variation also in larval physiology in the coral P. astreoides in Bermuda. This inter-zone 
variation may be attributed to differences in light levels reaching the rim and patch reef zones. 
Supervisors: Dr. Samantha de Putron, Dr. Roger Croll 
 
 
THEBEAU, KATHERINE              Biology Session 2: 11:30 am-Saturday 
Mount Allison University, Department of Biology              
 
Comparing and contrasting three measures of shade tolerance in 5 tree species of the 
Acadian forest 
In the study of plant physiological ecology there are numerous ways to quantify shade tolerance, 
though no particular measure is used consistently across the field; this decreases the 
comparability and generalization among studies. Three commonly used measures in current 
research are crown illumination index (CII), percentage of open canopy (%CO) and whole-plant 
light compensation point (WPLCP). This study compares and contrasts these methods, as well as 
comparing how effectively they predict shade tolerance. I quantified all three measures for 5 
common species from the Acadian Forest in Fundy National Park, NB. Linear regressions were 
used to determine significance of each measure within species, and Kruskal-Wallis tests were 
used to perform two-way comparisons among measures of tolerance. To examine the 
contribution of potential co-limiting abiotic resources, we incorporated foliar nitrogen content 
and soil water content in addition to light availability into modified Michaelis-Menten models of 
growth. I found differences among the three measures of shade tolerance in terms of relative 
species ranking highlighting the importance of a single standardized measurement of shade 
tolerance. As well, the addition of foliar nitrogen content and soil water content models of 
growth contributed to predictive ability demonstrating the importance of the consideration of 
multiple resource interactions. Further research may investigate similar comparisons using 
different species, comparisons using different measures of shade tolerance, and either the 
possibility of calibration between measures, or the establishment of a consistent measure of 
shade tolerance across all studies. 
Supervisor: Dr. Jennifer Baltzer 
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MALYSHEV, ANDREY              Biology Session 2: 11:45 am-Saturday 
University of Prince Edward Island, Department of Biology              
 
Eelgrass seasonal changes and the impact of the European green crab (Carcinus maenas) in 
eastern Prince Edward Island 
Eelgrass beds (Zostera marina) have been declining in Atlantic Canada for the past few decades, 
yet the last systematic eelgrass monitoring on Prince Edward Island (PEI) was carried out in 
2003. Among the several sources of eelgrass degradation currently known, sediment disturbance 
by epibenthic predators such as the European green crab (Carcinus maenas) is suspected to play 
a critical role in PEI. Thus, this study aimed to document the seasonal variation of eelgrass and 
green crab populations in eastern PEI, and to assess the potential impact of the invasive green 
crab upon eelgrass growth. Eelgrass above ground biomass, shoot density, and average shoot 
height were measured monthly from June to October in three representative estuarine locations 
on the east coast of Prince Edward Island. Eelgrass abundance increased from June to August 
and then started to decrease. Green crab abundance followed a similar trend. Green crab – 
eelgrass interactions were studied in laboratory and field inclusion experiments and suggest that 
adult male green crabs primarily uproot eelgrass shoots during their burrowing activity, while 
juvenile crabs actually feed upon eelgrass basal meristems. Both mechanisms seem causally 
related to the decline and lack of recovery of beds here and elsewhere.  
Supervisor:  Dr. Pedro Quijon  
 
 
CURRIE, JENS      Biology Session 3: 2:30 pm-Saturday 
Memorial University of Newfoundland, Department of Biology 
 
The nearshore fish fauna of Bonne Bay, a fjord within Gros Morne National Park, 
Newfoundland  
A standardized survey of the nearshore fish fauna of Bonne Bay, a fjord within Gros Morne 
National Park in western Newfoundland was conducted using beach seines, gill-nets and bottom 
trawls during the month of June for the past seven years (2002-2008). The survey documents the 
presence of 32 fish species (in 17 families). Sampling sites varied in benthic habitat and 
associated fish assemblages. Both juvenile and adult life history stages of Atlantic cod (Gadus 
morhua) were found in Bonne Bay, suggesting the presence of a local population or “bay cod 
stock”. Deep-water redfish (Sebastes sp.) were also found within the bay associated with steep 
bottom topography. Striped wolfish (Anarhichas lupus), a fish species protected under the 
federal Species at Risk Act (SARA) inhabits Bonne Bay. Surrounded by the Gros Morne 
National Park, this bay with a highly diverse fish fauna could become a candidate for a Marine 
Conservation Area.     
Supervisor: Dr. Joe Wroblewski                      
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TUCKER, JANE                Biology Session 3: 2:45 pm-Saturday 
Sir Wilfred Grenfell College, Environmental Science - Biology            
 
Allometric growth in forest moths (Lepidoptera) 
Biological control studies of forest pests included a search for alternative moth hosts for the 
parasitoid wasp Telenomus spp., which oviposits in eggs of the common Lepidopteran pest, 
Hemlock looper (Lambdina fiscellaria). Thirty species of moth, representing five families were 
collected in balsam fir-black spruce habitat of the Hughes Brook watershed in western 
Newfoundland.  Nine species subsequently laid eggs in the laboratory and were reared to first 
instar larvae. Morphometric measurements of eggs and head capsules of first instar larvae were 
measured.  These data were examined for allometric relationships in growth and development 
among various Lepidopteran species. Significant relationships between head area and egg 
volume were observed in Lepidopterans among all pooled species and within specific families. 
The overall coefficient of determination (r2) for all species was 0.654 and was represented 
strongest in the family Geometridae, with an r2 of 0.845. 
Supervisor: Dr. Gregory Goff  
 
 
MCVARNISH, COLIN     Biology Session 3: 3:00 pm-Saturday 
Cape Breton University, Department of Biology                
 
Towards the development of a sustainable fishery for the waved whelk (Buccinum 
undatum) off eastern Cape Breton Island 
The decline of fish stocks and the collapse of several major fisheries in eastern Canada have 
created interest in the development of fisheries targeting traditionally underutilized species.  In 
Nova Scotia, one species of commercial interest is the waved whelk, Buccinum undatum, a large, 
long-lived predatory snail.  Whelk are harvested commercially in Newfoundland and Quebec, yet 
little is known about the fishery potential of whelk stocks off Nova Scotia.  In 2006, a 
consortium of 20 fishermen formed the Eastern Nova Scotia Whelk Harvesters Society 
(ENSWHS) which, in collaboration with the Department of Fisheries and Oceans and 
researchers at Cape Breton University, has begun to evaluate stocks of whelk along the eastern 
coastline of Cape Breton.  Here I report initial results focusing on population-level attributes and 
environmental characteristics of whelk populations sampled in 2008.  From August to December 
2008, whelk were fished in 7 main localities over 15 fishing trips (gear set and hauled once) that 
involved 8 members of the ENSWHS.  B. undatum was collected at depths ranging from 30 to 
100 m on a wide variety of substrate types ranging from mud to hard rock.  Samples of whelk 
retained from these locations revealed strong differences in size frequency distributions, with 
similarly aged whelk (11 to 12 years old) showing substantial differences in maximum shell 
lengths (81-105 mm) across sites.  Other characteristics of whelks, including size specific shell 
weights and tissue weights, also differed markedly among populations separated by as little as 15 
km, likely reflecting the outcome of local adaptive responses to differing environmental 
conditions. Developing an understanding of geographic differences in the population 
demographics of whelk will clearly be an important step towards the establishment of a 
productive and sustainable fishery for this species. 
Supervisor:  Dr. Timothy A. Rawlings 
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WATTON, DAVID      Biology Session 3: 3:15 pm-Saturday 
Memorial University of Newfoundland, Department of Biology            
 
Characterization of the nucleic acid carried by gene transfer agents in Rhodobacter 
capsulatus 
The bacterium Rhodobacter capsulatus has a unique mechanism of genetic exchange using the 
bacteriophage-like gene transfer agent (GTA). The objective of this study was to characterize the 
approximately 4kb double stranded DNA within GTA particles, with respect to the source of the 
genetic material and the mechanism by which it is packaged into the virus particles. The DNA 
within the particles is thought to be taken at random from the genome, rather than selectively 
packaging specific segments. To confirm this hypothesis, a whole-genome R. capsulatus 
microarray was probed using DNA isolated from GTA. The microarray illustrated an even level 
of signal across the genome confirming that the selection of DNA is random and, by association, 
that any marker can be transferred. Secondly, the ends of the GTA DNA, which can provide 
valuable information about the DNA packaging mechanism of the particle, were examined by 
using enzymatic treatments. The results are inconclusive to this point given the nature of the 
ends. Additionally, further analysis is needed to discover the exact mechanism by which the 
genomic DNA is packed into GTA particles.  
Supervisor: Dr. Andrew Lang 
 
 
HARRIS, KAMI      Biology Session 4: 3:45 pm-Saturday 
Mount Allison University, Biology Department               
 
Assessing intraspecific genetic variation in dinoflagellates from natural samples 
The objective of this study is to expand the dinoflagellate DNA barcode database and examine 
the levels of intraspecific genetic variation among preserved samples using DNA barcoding of 
the COI and ITS fragments.  Preservatives included Lugol’s solution, 70% EtOH, or 2.5% FAA.  
Developing a protocol for successful amplification was difficult due to the preservatives.  In 
some instances it is thought to possibly damage the DNA, while with Lugol’s the iodine is 
thought to have an inhibiting effect during PCR.  Water samples containing dinoflagellates were 
collected regularly from local areas and then preserved.  Individuals could then be isolated from 
preserved samples at a later date using a dissecting scope and they were put through a series of 
water washes.  DNA was extracted by either using a freeze thaw technique or with use of 
proteinase K.  Polymerase chain reaction was used in order to amplify the genes by using 
predesigned primers for the COI and ITS genes, and products were sequenced.  Using a character 
based analysis on the sequences obtained it was found that samples were able to be correctly 
assigned to their species.  The COI and ITS gene sequences of several species of 
Protoperidinium, Ceratium, and Dinophysis were added to the DNA barcode database.  The 
successful amplification of Dinoflagellate samples from preservatives will allow researchers to 
expand data both spatially and temporally. 
Supervisor: Dr. Margaret Beaton 
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GILLIES, KELSIE      Biology Session 4: 4:00 pm-Saturday 
Saint Francis Xavier University, Department of Biology               
 
Aspects of sperm biology and storage in Littorina 
Internal fertilization enhances the likelihood that sperm of a given male will be used in 
fertilization.  However, its evolution has introduced new selection pressures on males such as the 
hostile pre-fertilization environment of the female reproductive tract and competition with other 
ejaculates in the female.  Although sperm dimorphism (the production of fertile and infertile 
sperm in the testis) first evolved to deliver fertile sperm to the female in aphallic groups, it has 
been retained in groups that have penises.  Among insects, infertile sperm are believed to assist 
their fellow fertile sperm by creating a hostile environment for incoming rival sperm.  
Comparable studies among snails have not been conducted, although prosobranch snails exhibit 
some of the most complex forms of infertile sperm.  After observing ultrastructural changes in 
the Littorina female reproductive tract by means of transmission electron microscopy, it was 
found that infertile sperm are digested in the bursa copulatrix after a period of time.  
Furthermore, studies of insects have shown that infertile sperm contain proteins not found in 
fertile sperm.  These proteins are involved in different aspects of sperm competition, depending 
on the species.  No one knows if this is true in gastropods.  Therefore, fertile and infertile 
Littorina sperm isolates were analyzed by means of density gradient centrifugation with Percoll® 
gradients, sodium dodecyl sulfate polyacrylamide gel electrophoresis and liquid chromatography 
tandem mass spectrometry.  Proteins unique to infertile sperm were isolated, including a heat 
shock protein which has been highly implicated in mammalian reproduction.   
Supervisor: Dr. John Buckland-Nicks 
 
 
DOHOO, CAROLYN      Biology Session 4: 4:15 pm-Saturday 
Acadia University, Department of Biology                 
 
Role of infection intensity on the ability of human macrophages to repeat phagocytosis of 
erythrocytes parasitised by Plasmodium falciparum  
Severe malaria is caused by the blood-dwelling protozoan parasite, Plasmodium falciparum, and 
is responsible for more than two million deaths per year. An important aspect of innate immunity 
to P. falciparum is the phagocytosis of P. falciparum-infected erythrocytes (PEs) by 
macrophages. Previous studies have revealed that phagocytic efficiencies of macrophages, 
defined as the percentage of macrophages that have internalized parasites, vary greatly between 
genetically different clones and between infected individuals, and that macrophage function may 
be inhibited by internalization of haemozoin, a parasite waste product. The first objective of this 
study was to assess, in vitro, the influence of parasitaemia, the percentage of infected 
erythrocytes, on phagocytic efficiency. The second objective was to assess how phagocytic 
efficiencies during a second challenge (i.e., repeat phagocytosis) were affected by different 
parasitaemia levels. Macrophages from three human volunteers were incubated with parasite 
cultures of 0.2%, 1% and 5% parasitaemia levels for 4 h in a phagocytosis assay, and then 
stained and observed using light microscopy. Four days following the initial phagocytosis assay, 
macrophages were incubated again with cultures of 0%, 0.2%, 1% and 5% parasitaemia, stained 
and observed. Macrophages initially incubated with higher parasitaemia levels had significantly 
increased phagocytic efficiencies. Macrophages incubated with parasite cultures a second time 
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had higher phagocytic efficiencies at all parasitaemia levels. These findings reveal that 
parasitaemia levels in vitro influence the phagocytic efficiency of macrophages and that repeat 
phagocytosis is not inhibited by parasite internalization, but that macrophage function is actually 
increased by prior exposure to infected erythrocytes. 
Supervisor: Dr. Todd Smith  
 
 
HACHÉ, CHARLES                 Biology Session 4: 4:30 pm-Saturday 
University of New Brunswick, Department of Biology             
 
Characterization of a putative aldo-keto reductase in Enterobacter cloacae 
The phytohormone indole-3-acetic acid (IAA) plays a major role in the stimulation of plant 
growth by plant growth-promoting rhizobacteria (PGPR). In the PGPR Enterobacter cloacae, the 
key enzyme in IAA synthesis is indole-3-pyruvate decarboxylase (encoded by ipdC), whose 
expression is upregulated by the TyrR protein in response to aromatic amino acids. TyrR was 
also found to regulate a gene encoding a putative aldo-keto reductase, adjacent to, and 
transcribed divergently from ipdC. This research project sought to determine the function of this 
putative akr. Due to its position upstream from ipdC and regulation by TyrR, it was though that 
AKR may play some role in the production of IAA. It was found from comparative IAA 
production assays in wild type and akr- knockout E. cloacae that the loss of akr function leads to 
increased production of IAA, relative to wild type levels. This suggests that akr plays an 
antagonistic role in the regulation of the IAA synthesis pathway. To further investigate the 
possible functions of this gene and elucidate how akr affects IAA synthesis, PCR was used to 
amplify the entire protein coding region, and the amplicon was cloned into a pGEM-T Easy 
cloning vector for sequence analysis. The sequence of the gene was used in bioinformatics 
studies to ascertain key structural features of AKR, its probable functions, and its possible 
relationships to aldo-keto reductases in other organisms. Next, the gene will be transferred into 
an expression vector, for overexpression of the Akr enzyme in Escherichia coli; this enzyme will 
then be isolated and purified, and used in kinetic studies to determine cofactor dependence, 
substrate specificity, mechanism of catalysis, and the products of catalysis. Understanding the 
function of AKR may provide insight into the beneficial interactions between plants and PGPR. 
Supervisor: Dr. Cheryl Patten  
 
 
LEWIS, JOSH       Biology Session 4: 4:45 pm-Saturday 
Saint Mary’s University, Biology Department 
 
Microsporidia infections within the convergent lady beetle, an organism used for biological 
control 
The convergent lady beetle, Hippodamia convergens Guérin-Méneville, is a form of biological 
control used to regulate aphid and scale insect populations1.  Microsporidia, intracellular 
parasitic protozoa organisms, are a natural enemy of H. convergens and have been known to 
affect fecundity, longevity, mating success, cause developmental deformities, and retard growth2.  
H. convergens mating pairs were used to feed larvae either an egg from an uninfected parent 
(control) or a microsporidia infected parent (treatment).  At various stages in development 
specimens were embedded in paraffin wax, sectioned with a microtome, and prepared into 
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microscope slides.  Within this study, infected individuals displayed prolonged intervals between 
larval molts; however, they did not reveal an observable difference in mortality rate.  Tissue 
pathology of infected adults indicated a high prevalence of infection within the muscle, fat 
bodies, pyloric valve, and illium while lower levels of infection within the midgut epithelium, 
colon, and Malpighian tubules. Tissue pathology of larvae was inconclusive due to minimal 
tissue differentiation and unasserted microsporidia infection. Assessing the significance and 
magnitude of microsporidia infections in such a resource as H. convergens provides a more 
stable product and market.  With a more stable method of biological control being available to 
commercial growers in the agricultural and floricultural fields, higher success can be observed in 
pest management. 
References: 1Saito & Bjornson 2006. BC 39: 427-433; 2Tanada & Kaya 1993. “Insect 
Pathology” 431.  
Supervisor: Dr. Susan Bjornson 
 

FOREST, JOHN        Biology Session 5: 9:30 am-Sunday 
Saint Mary’s University, Department of Biology              

A microsporidian parasite, Glugea pimephales, in larvae of the fathead minnow in 
Algonquin Park, Ontario 
The microsporidian Glugea pimephales (Fantham et al., 1941) was found parasitizing larval 
Pimephales promelas Rafinesque in Scott Lake, Algonquin Park, Ontario. These fish were 
estimated to be 2 - 3 weeks post hatch and, given the development time of the parasite, must 
have acquired infection soon after commencement of exogenous feeding. Histological sections 
revealed that the parasite typically developed in loose connective tissue between the peritoneum 
and the dermis of the abdominal cavity, with protruding xenomas up to 2.6 mm in diameter 
forming near the vent. Prevalence was estimated at 1 % by divers performing snorkel surveys 
along the lake shoreline.  Divers, following schools of P. promelas, consistently reported that 
larvae with the obvious cysts wobbled during swimming and that infected fish were typically 
located at the back of the dispersing school. This case history joins a growing list of studies that 
suggest fish can become infected with parasites soon after hatch, the potential importance of 
which has not been critically studied.   
Supervisor:  Dr. David Cone  
 
 
KAVANAGH, RHYS        Biology Session 5: 9:45 am-Sunday 
Acadia University, Department of Biology                    
 
Bugs and Drugs: The effect of octopamine on the sensitivity of female olfactory receptor 
neurons to their own sex pheromone in Heliothis virescens 
Octopamine is a very important neurohormone, neuromodulator and neurotransmitter in 
invertebrates. Octopamine increases male moth sensitivity to female sex pheromones, however, 
relatively little is known as to the role of octopamine (if any) in the female olfactory system. 
Hillier and Vickers (2006) demonstrated that female H. virescens moths detect their own sex 
pheromone, despite demonstrating sexual dimorphism in their antennal sensilla. In addition, 
female sex pheromone detecting olfactory receptor neurons target a centrally located large 
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glomerulus at the base of the antennal nerve named the central large female glomerulus (cLFG) 
which appears to be analogous to the macroglomerular complex in male moths. The purpose of 
this study was to determine whether octopamine increases sensitivity of female olfactory 
receptor neurons to their own pheromone. Studies in this area will reveal more information on 
the emergence and degree of sexual dimorphism in H. virescens and may be used in pest control 
development. Extracellular recordings were made from female moths both injected and not 
injected with octopamine. Moths were restrained in a plastic tube and positioned horizontally on 
a microscope slide. Antenna were fastened and observed under compound microscope. The distal 
20% of sensilla were cut using a piezo crystal cutter and a glass electrode was used to record 
signals directly from the sensilla. Responses to odour stimulations and signals were recorded 
using an amplifier, oscilloscope, and g-PRIME software. Results indicate that octopamine plays 
a significant modulatory role in female sex pheromone detection in female moths but more data 
is required. This study indicates that male and female pheromone detecting neurons share distinct 
similarities in H. virescens despite their morphological differences at the antennal level. 
Supervisor: Dr. N. Kirk Hillier  
 
 
CUILLERIER, JENNIFER      Biology Session 5: 10:00 am-Sunday 
University of New Brunswick (Saint John), Department of Biology             
 
Towards the identification of the chemicals involved in the induced morphology of Littorina 
obtusata  
Phenotypic plasticity, in this case shell thickening, is a predator-induced defence of the intertidal 
snail Littorina obtusata in response to the exotic European green crab Carcinus maenas. Despite 
the numerous studies performed to date on this interaction, the cues responsible for the snail’s 
induced morphology changes have not yet been investigated. The aim of this study was to 
provide the initial groundwork in the identification of these cues. Through this study, we have 
shown that a crude extract of the chemicals may be obtained using adsorbent hp-20 beads 
residing in crab-containing basins. Through a behavioural bioassay, a high concentration of this 
same product elicited a negative response, i.e. the animal withdrew, retreated, or turned away 
from the stimuli, in 100% of the snails investigated. Dilutions of the product resulted in a 
decreasing proportion of negatively responding snails, with significant results up to one 
hundredth the original concentration. In order to further support using behavioural observations 
as surrogates for an induced heavier shell, a morphological bioassay was developed. Three times 
a week, snails were exposed for two hour periods in water containing different concentrations of 
the same crude extract. Shell mass was taken before and after the 52-day experimental period 
and a nested analysis of covariance was performed in order to detect significant shell mass 
differences between treatment groups. The information obtained through this study will surely 
facilitate the purification and identification of the chemical cues involved in the induced shell 
thickening of L. obtusata. 
Supervisors: Dr Rémy Rochette, Dr Christopher Gray 
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MCDONOUGH, ROSALIE     Biology Session 5: 10:15 am-Sunday 
University of New Brunswick, Department of Biology            
 
Genetic analysis of adenylosuccinate lyase in Drosophila melanogaster  
ADSL (adenylosuccinate lyase) is an enzyme that catalyzes two steps of the de novo purine 
biosynthesis pathway.  One of these steps is vital for the synthesis of IMP, the GMP- and AMP-
precursor molecule, while the other is required for the last step in AMP synthesis.  Mutations in 
the human ADSL gene have been associated with severe neurodevelopmental disorders such as 
epilepsy and autism spectrum disorder.  This study examined the function of the ADSL gene in 
Drosophila melanogaster as a potential model of ADSL deficiency in humans. The Drosophila 
ADSL gene is nested within the intron of another gene, Pxd, and is located on the right arm of 
chromosome three.  A previously generated ADSL knockdown (using RNA interference) was 
verified for specificity by qRT-PCR.  I found that, when transcription of the dsRNA was induced 
by the binding of a GAL4 driver of expression to an upstream activating sequence (UAS), the 
resultant larvae permanently arrested as early third-instar larvae.  This result contrasts with the 
phenotype for other de novo purine pathway mutants, which arrest at pupal or prepupal stages.  
In addition, weighing experiments of mutant vs. wild-type larvae have been performed in order 
to assess the degree to which the mutant larval growth is slowed.  Through the use of a 
nutritional purine rescue experiment, I found that more larvae progressed to puparium formation, 
however this alone does not provide sufficient indication on whether the mutant phenotype is due 
to a build-up of pathway side-products (indirect) or to a depletion of purines (direct).  A 
biochemical assay, such as the Bratton-Marshall assay, could potentially elucidate the cause of 
the Drosophila phenotype. 
Supervisor: Dr. Denise Clark           
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39th  APICS Undergraduate Biology Conference 
 

Biology Posters 
 
 
AKER, JANA, CURRIE, ANDREA, FERGUSON, SARAH, MACINNIS, MARTIN:  Cape 
Breton University 
Phenotypic plasticity in the feeding and reproductive structures of the northern rock 
barnacle, Semibalanus balanoides 
 
BURKE, RYAN: Saint Mary's University 
The effects of haemoparasites on provisioning rates in the European starling, Sturnus 
vulgaris 
 
CHAPMAN, ANDREW:  Memorial University of Newfoundland 
An exploration of Chr X inactivation in a mouse model of ovarian tumourigenesis 
 
CLATTENBURG, LEANNE:  Saint Mary’s University 
The role of endogenous CAPON in neuronal differentiation 
 
COULTER, CLAIRE:  Acadia University 
The early honours student gets the worm(s): an analysis of recent changes in benthic 
communities in the Minas Basin. 
 
CREASEY, MELISSA:  Sir Wilfred Grenfell College 
Effects of overbrowsing by moose on bird communities in Gros Morne National Park, 
Newfoundland. 
 
DICKEY, SCOTT:  Mount Saint Vincent University 
Resource allocation compromises as a result of hybridization between Scirpus cyperinus 
and Scirpus longii (Cyperaceae) 
 
EDSALL, SARA:  Mount Saint Vincent University 
Fishy bone development: methods of observation 
 
FRAZER, KAREN:  Dalhousie University, Department of Biology 
Quantitative fatty acid signature analysis for diet determination in albatross 
(Phoebastria spp.) 
 
KEOW, JONATHAN:  University of New Brunswick 
Novel techniques for assaying matrix metalloproteinase activity in zebrafish  
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39th  APICS Undergraduate Biology Conference 
 

Biology Posters 
 
 
LOTZ, GRACE:  Dalhousie University 
Mysid community structure fluctuations compared to gray whale (Eschrictius robustus) 
predation in Clayoquot Sound, British Columbia, Canada 
 
 
MACISAAC, GRACE:  St. Francis Xavier University  
Impact of commercial foliage trimming on disease suppression and yield of processing 
carrots in Nova Scotia, Canada   
 
MACLEOD, TARA:  Nova Scotia Agricultural College 
Dietary supplementation of selected bioactive additives on color, antioxidant capacity 
and cholesterol content of egg yolk 
 
MCALPINE, CAMERON:  Acadia University 
Molecular characterization of the unique Peptidase A allele within a population of Sorex 
cinereus on Bon Portage Island, Nova Scotia 
 
RIVARD, JULIE:  Dalhousie University 
The effects of ghrelin on the feeding behaviour of zebrafish (Danio rerio) 
 
SAVOIE, AMANDA:  University of New Brunswick 
Effects of density of the amphipod Corophium volutator on sediment properties on a 
mudflat 
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39th Annual Undergraduate Biology Conference 
 

Biology Posters - Abstracts 
 
 
ABOELKHAIR, MOHAMMED                 
University of Prince Edward Island, Pathology and Microbiology            
 
Reverse transcriptase activity in tissues of soft shell clams Mya arenaria affected with 
haemic neoplasia 
Since all retroviruses possess reverse transcriptase (RT) enzyme, reverse transcriptase activity 
has been the main supportive evidence of retroviral etiology of haemic neoplasia (HN) in soft 
shell clams, Mya arenaria. The objective of the present study was to quantify RT in various 
tissues of diseased clams, and then to examine these tissues by light microscopy for microscopic 
changes, and by positive staining electron microscopy (EM) for a putative retrovirus. The clams 
were assessed by flow cytometry (FCM) for diagnosis of HN. RT activity was quantified by 
TaqMan- product enhanced reverse transcriptase (TM-PERT) assay in four different organs, 
gonad, gills, digestive gland, and mantle, at various stages of HN. The digestive gland, the organ 
with the highest RT activity, and haemocytes, the target cell of HN, were assessed by EM for 
presence of retroviruses. All organs were assessed by histology. The results of this study 
demonstrated that although all organs of healthy clams have some background RT activity, the 
activity observed in most of organs of diseased clams was significantly increased (p < 0.05). An 
association was observed between the degree of neoplastic cell infiltration and the level of RT 
activity.  Digestive gland showed the highest and most consistent RT activity in both healthy and 
diseased clams. No evidence for the existence of a retrovirus like particle was found by positive 
staining EM. The presence of RT activity without indications of retroviral particles in digestive 
gland and haemocytes suggests a probable endogenous source of RT. 
Supervisors:  Dr. Arnost Cepica, Dr. Franck Berthe 

 
 
AKER, JANA, CURRIE, ANDREA1, FERGUSON, SARAH, MACINNIS, MARTIN 
Cape Breton University, Biology Department               
 
Phenotypic plasticity in the feeding and reproductive structures of the northern rock 
barnacle, Semibalanus balanoides 
Phenotypic plasticity, the ability of an organism to change its phenotype in response to 
environmental stimuli, is common amongst intertidal organisms exposed to the rigors of an 
unpredictable environment. Such environmentally dependent phenotypic expression has been 
documented in a wide variety of marine invertebrates in response to both wave action and 
predators. Marine intertidal barnacles offer an interesting group to explore phenotypic plasticity: 
their suspension-feeding lifestyle and mode of internal fertilization require that feeding and 
reproductive structures operate externally from the shell in different environments where water 
flow can vary dramatically. Here we determine if feeding and reproductive structures vary in 
differentially wave-exposed populations of the northern rock barnacle, Semibalanus balanoides 
and whether these characters can respond to different wave-exposure regimes through 
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phenotypic plasticity.  We collected S. balanoides from wave-exposed and wave-sheltered sites 
in Main-à-Dieu, Nova Scotia, and measured the length and diameter of the sixth cirrus and penis 
for representative specimens at each locale. We also transplanted several individuals from the 
wave-exposed site to the wave-sheltered site and allowed these barnacles to acclimatize for 29 
days before collecting. We hypothesized that wave-exposed barnacles would have shorter and 
more robust (wider) structures to withstand increased forces associated with greater water 
velocities and that moving barnacles to more sheltered conditions would result in appendages 
with increased lengths and decreased widths. Our results showed that wave-sheltered barnacles 
had significantly greater cirrus and penis lengths compared to wave-exposed barnacles, but 
diameters did not differ significantly between sites. Further, transplanted barnacles had 
significantly greater penis lengths and significantly smaller penis diameters than wave-exposed 
barnacles, but not significantly different cirrus measurements. These results support our 
hypothesis that environmentally induced and phenotypically plastic polymorphisms exist in local 
populations of S. balanoides. 
Supervisor: Dr. Timothy Rawlings       1 Presenter  
 
 
BURKE, RYAN 
Saint Mary's University, Department of Biology 
 
The effects of haemoparasites on provisioning rates in the European starling, Sturnus 
vulgaris 
The European starling is a socially monogamous avian species that has both parents investing in 
the care of their offspring.  Starling nestling's are altricial and require a constant supply of 
nutrients in order to fully develop. One of the potential causes for an adults inability to feed their 
offspring is a haemoparasitic infection. 100µL blood samples were collected from the brachial 
veins of 25 individuals located on Saint Mary’s University campus.  These blood samples were 
fixed in 95% methanol and air dried.  The slides were then stained using a Hema 3 nuclear stain 
and analyzed using light microscopic techniques. The slides were examined for the presence of 
any of the four main genus of hemoparasites, Plasmodium, Trypanosoma, Leukocytozoon and 
Hemoproteus.  The mean parasite intensity for the sample set was 14.64 (± 4.82 SD).  
Provisioning rates were also collected on days 5&6 and 12&13 the mean provisioning rate was 
9.00 (± 4.67 SD).  The overall correlation between parasite intensity and provisioning rates has 
allowed for a tentative conclusion that there is no effect on the provisioning rates due to 
haemoparasitic infection. 
Supervisor: Dr. Colleen Barber 
 
 
CHAPMAN, ANDREW 
Memorial University, Division of BioMedical Sciences, Faculty of Medicine          
 
An exploration of Chr X inactivation in a mouse model of ovarian tumourigenesis 
The SWR mouse model for spontaneous ovarian granulosa cell (GC) tumorigenesis is the subject 
of genetic investigation in our laboratory to define the candidate genes and modes of 
transmission that confer susceptibility to this rare human form of juvenile-onset ovarian tumour.  
Two regions of mouse Chromosome X (Chr X) have been identified that contain GC tumour 

 25



susceptibility alleles in this animal model.  These alleles also show a parent-of origin effect as 
mice which have inherited these alleles paternally show increased rates of GC tumour 
development.  To investigate whether the paternal parent-of-origin effect is the result of an 
overall bias in the mammalian Chr X-inactivation process in the ovary, this research has focused 
on the detection of a key-mediator of X-inactivation – the untranslated gene Xist – between 
normal GC cells and GC tumour cells and the development of in situ methods to measure the X-
inactivation ratios between the two GC cell types. 
Supervisor: Dr. Ann Dorward                
 
 
CLATTENBURG, LEANNE 
Saint Mary’s University, Department of Biology                
 
The Role of Endogenous CAPON in Neuronal Differentiation 
Neurons communicate to neighboring neurons by protein signaling in structures known as the 
synapse.  The focus of this study is on the protein CAPON which is thought to be involved in 
synapse development.  Using shRNAi technology and a CAPON-luciferase vector system, I have 
created clones of CAPON-shRNAi which reduces Rattus CAPON expression in a luciferase 
assay.  Additional study will evaluate hippocampal neurons transfected with CAPON shRNAi to 
establish the relationship between neuron growth and CAPON in the model pathway. 
Supervisor: Dr. James P. Fawcett  
 
 
COULTER, CLAIRE 
Acadia University, Department of Biology               
 
The early honours student gets the worm(s): an analysis of recent changes in benthic 
communities in the Minas Basin 
The Minas Basin is a relatively young ecosystem, which started as a lake 10,000 years ago and 
progressively grew into the megatidal estuary it is today. The Basin is home to intertidal fauna 
such as molluscs, nematodes, crustaceans and polychaetes which are important energy sources 
for larger animals such as birds and fish. Given its history, the question arises as to whether 
changes in infauna can be detected in the Minas Basin over recent decades. I compared species 
richness today with data collected in 1977 (Gratto et al., 1978). I re-sampled two transects (n=10 
cores) that Gratto et al established on Evangeline Beach, with 5 replicate samples at low, mid 
and high tidal heights. The fifteen samples were collected using a 15cm x10cm core, sieved with 
a 500 μm mesh, fixed in formalin and identified in the lab using a variety of invertebrate keys. 
The 2008 samples contained a higher number of taxa than historic 1977 samples: 22, 21 and 19 
taxa were found in low, mid and high intertidal areas, respectively in 2008, while only 14, 12 and 
10 taxa were recorded from the same tidal heights in 1977.  Over a 30 year period, density 
increased by an order of magnitude.  Samples from the low intertidal zone contained 8000 
individuals/ m2 in 1977 and >65,000 / m2 in 2008; a similar pattern was found for the mid and 
high intertidal zones. Some individual species showed a marked change in abundance.  For 
example, the spionid Pygospio elegans increased in mean density from 1000 / m2 (in 1977) to 
47,345 / m2 (in 2008), while the amphipod Corophium volutator decreased from a mean of 900 
to 215 / m2. These results suggest that the infaunal community at Evangeline Beach has 
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considerably changed over 30 years, with implications for increased diversity and abundance in 
resources for feeding migratory shorebirds. 
Supervisors: Dr. Anna Redden and Dr. Glenys Gibson 
 
 
CREASEY, MELISSA 
Sir Wilfred Grenfell College, Environmental Science - Biology             
 
Effects of overbrowsing by moose on bird communities in Gros Morne National Park, 
Newfoundland 
Moose (Alces alces) are an introduced species to the island of Newfoundland. Following the 
establishment of Gros Morne National Park in 1973 and the subsequent closure of hunting, 
moose densities increased dramatically.  Forest regeneration following insect outbreaks has been 
impaired in areas of intensive moose browsing, creating an open landscape characterized by low 
stem density, limited canopy cover, and dominated by grass and ferns.  These sites differ 
significantly from naturally regenerating forests, which have high stem density, greater canopy 
closure, and are dominated by balsam fir (Abies balsamea).  The purpose of this study was to 
measure the impacts of moose over-browsing on bird communities in regenerating forests within 
the park.  Between June 5 and July 10, 2008, I surveyed sites that have been over-browsed 
(n=33) and those with natural regeneration (n=45) using a 5-minute point count followed by a 5-
minute playback of chickadee mobbing calls.  Though 49 species were observed, I analyzed only 
the ten most abundant at the species level.  Eight guilds were also identified (4 nesting and 4 
foraging) for analysis.  I used logistic regression to compare observed rates of occurrence 
between over-browsed and naturally regenerating forests.  At the species level black-throated 
green warbler (p=0.007), magnolia warbler (p=0.001) and ruby-crowned kinglet (p=0.03) were 
significantly more likely to be observed in naturally regenerating sites, while mourning warblers 
(p=<0.001) were significantly more likely to be found on over-browsed sites. At the guild level, 
canopy nesting, shrub nesting and foliage or trunk gleaning guilds were more abundant in 
naturally regenerating forests, while ground nesting and ground foraging guilds favored over-
browsed sites.  This study suggests that moose over-browsing is affecting the bird communities 
in Gros Morne National Park. 
Supervisor: Dr. Ian Warkentin, Dr. Darroch Whitaker 
 
 
DICKEY, SCOTT 
Mount Saint Vincent University, Department of Biology              
 
Resource allocation compromises as a result of hybridization between Scirpus cyperinus 
and Scirpus longii (Cyperaceae) 
The bulrushes Scirpus cyperinus (wooly bulrush) and Scirpus longii (Long's bulrush) are closely 
related, but demonstrate two very different life histories. The r-selected S. cyperinus flowers 
annually and profusely, and is very common around Nova Scotia. The K-selected S. longii 
primarily grows vegetatively by rhizomes and flowers only when disturbed, as by fire or 
herbivory, and is limited to peaty wetlands spotted along the watersheds of a few rivers in 
southwest Nova Scotia. A population of what was thought to be annually-flowering S. longii was 
identified in a bog beside the Medway river (Hill 1992). Further investigation showed that this in 
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fact was a population of S. cyperinus x S. longii hybrids (MacKay 2008). This report investigates 
the way in which this hybridization has affected how these plants distribute their resources 
between vegetative growth and sexual reproduction. Morphological data on hybrid specimens is 
combined with genetic data to determine whether these hybrid plants allocate their resources in a 
different way than their parent species. The data show that the allocation of resources is not 
obviously correlated with the fractional genomic content from the parent species, so variation in 
resource-allocation among the hybrids is likely influenced more by environmental conditions. 
Supervisor: Dr. Ron MacKay 
 
 
EDSALL, SARA 
Mount Saint Vincent University, Department of Biology              
 
Fishy bone development: methods of observation 
Studies investigating bone deposition and resorption in teleosts are only really beginning to 
surface, and since fish have recently been recognized as model organisms, it is important to 
understand the processes involved.  Bone resorption and deposition are necessary for bone 
growth and remodelling, and I believe that it is important to increase the knowledge surrounding 
these processes because one day the results of these studies may be applicable to the processes 
occurring in humans. The focus of this study is to develop staining techniques in order to 
recognize the cells responsible for deposition and resorption (namely osteoblasts and osteoclasts, 
respectively) so that these processes may be better understood.  I have taken the enzymatic 
staining techniques for osteoblasts and osteoclasts already in use for sectioned material and 
adapted them for use in staining whole fish.  Once each method was established and working 
optimally in larval and adult whole fish, I then combined the two methods to create a single 
protocol that stains both cell types in one sample. This is useful for minimizing sample numbers 
and makes it easier to compare the locations of the bone depositing and bone resorbing cells, 
which work together during bone remodelling. These staining techniques will be useful in 
identifying the specific location of bone deposition and resorption in developing bony ray-finned 
fish, allowing researchers to better understand bone development, growth, and remodelling in 
these model organisms.  
Supervisor: Dr. Tamara Franz-Odendaal 
 
 
FRAZER, KAREN 
Dalhousie University, Department of Biology             
 
Quantitative fatty acid signature analysis for diet determination in albatross (Phoebastria 
spp.) 
Traditional indirect methods for diet estimation, such as stomach content and stable isotope 
analysis, can be biased, imprecise, and are limited to the last meal.  Here, we use Quantitative 
Fatty Acid Signature Analysis to quantitatively estimate the diet of Laysan (Phoebastria 
immutabilis) and Black-footed albatross (Phoebastria nigripes).  Both are large, apex predators 
with a vast foraging range in the north Pacific.  Collectively, the proportional measure of ~70 
fatty acids (FA) of different chain length and saturation level constitutes a Fatty Acid Signature.  
The FAs are derived from triacylglycerols (TAG), an energy storage molecule, deposited with 
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minimal biomodification subsequent to ingestion of prey.  TAG was isolated from stomach oil 
concentrated in the foregut of albatross collected during the brooding season on Tern Island, 
Hawaii, and from the whole body of 13 potential prey species collected off of Alaska and 
California, known to be primary foraging areas.  Species-specific prey signatures are 
mathematically weighed to approximate the predator`s signature, and thereby estimate diet.  
Results indicate these sympatric species have distinct diets and the proportional representation of 
cephalopods in the diet of both Laysan and Black-footed albatross is relatively low compared to 
expectations based on previous stomach content analysis studies.  If pelagic teleosts comprise a 
greater proportion of albatross diet than previously thought, this may provide insight regarding 
their interaction with long-line fisheries and bioaccumulation of toxins which threaten the 
survival of these birds worldwide.  
Supervisor:  Dr. Sue Budge       
 
 
KEOW, JONATHAN 
University of New Brunswick              
 
Novel techniques for assaying matrix metalloproteinase activity in zebrafish 
Zebrafish embryos are a potentially powerful model system for studying the regulation of 
extracellular matrix (ECM) remodeling in vertebrates.  This physiologically and developmentally 
essential process is mediated by a family of zinc-dependent extracellular proteases called the 
matrix metalloproteinases (MMPs).  The MMPs are subject to extensive post-translational 
regulation, both positively and negatively.  Because of this, classical biochemical, molecular and 
histological techniques for detecting the expression of specific gene products provide useful but 
limited data regarding the activity of MMPs. We have developed two novel activity-based assays 
that take advantage of the transparency of the zebrafish embryo, and the substrate specificity of 
these proteases. These methods yielded staining patterns and MMP-inhibitor sensitive bands 
consistent with dynamic spatial and temporal regulation of MMP activity in the developing 
embryo. We have also developed a biochemical method for biotinylating MMPs in homogenates 
of zebrafish embryos that distinguishes active from inactive forms of MMPs. 
Supervisor:  Bryan Crawford   
 
 
LOTZ, GRACE 
Dalhousie University, Department of Biology               
 
Mysid community structure fluctuations compared to gray whale (Eschrictius robustus) 
predation in Clayoquot Sound, British Columbia, Canada 
Mysids (family Mysidae) are the dominant prey item of Gray whales (Eschrictius robustus) 
foraging in Clayoquot Sound, British Columbia.  Holmesimysis sculpta is typically the 
numerically dominant mysid species, however in 2007, Neomysis rayii was found to be more 
abundant.  One potential explanation for this change in the dominance patterns within the mysid 
community is that species abundance patterns of mysids are affected by the abundance of their 
major predator, the gray whale.  To test this hypothesis we assessed the community structure of 
mysids (species dominance, diversity, richness, abundance) around Flores Island in 2006, 2007, 
and 2008 and compared these patterns to the numerical abundance of Gray whales.  We found 
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that H. sculpta was the dominant species in 2008 when whale abundance in the previous year 
was low whereas N. rayii was dominant in 2007 when whale abundance in the previous year was 
high.  In 2007 H. sculpta individuals comprised 15.1% of the total sample while N. rayi 
individuals made up 51.5%.  In 2008 H. sculpta individuals comprised 54.3% of the total sample 
while N. rayi individuals made up 35.6%. The Simpsons diversity index for the mysids from 
2008 (D= 0.575) was lower than in 2007 (D= 0.672).  Our results suggest that the abundance of 
gray whales in the previous year may affect mysid community structure and dominance patterns 
in the following season.  Low whale abundance leads to less of a disturbance from predation on 
the mysids allowing H. sculpta to competitively exclude other species and dominate the less 
diverse community.  In seasons of high whale abundance the immense predation pressure on the 
mysids will reduce the dominance of H. sculpta allowing other species to become more abundant 
and the species diversity of the community to increase. 
Supervisor: Dr. David Duffus ; Co-Supervisor: Dr. Tamara Romanuk 
 
 
MACLEOD, TARA     
Nova Scotia Agricultural College, Plant and Animal Sciences            
 
Dietary supplementation of selected bioactive additives on color, antioxidant capacity and 
cholesterol content of egg yolk 
There is an increasing interest in the health benefits of foods beyond their basic nutrients. The 
objective of this research was to determine the effects of dietary supplementation of quercetin, 
apple skin powder (ASP), curry leaf (Murraya koenigii) powder (CLP), grape skin extract, and 
grape seed extract on the pigment color, antioxidant capacity, and cholesterol content of egg 
yolks. The regular diet of 180 62 week-old laying hens was supplemented with up to 4% (w/w) 
tested bioactive additives for a 15-day period and eggs were collected on the last day of the trial 
for analyzing the various parameters of egg yolk. Statistical analysis showed that dietary 
supplementation of ASP and CLP increased the pigment color in egg yolk measured using a 
Hunter Lab Miniscan XE colorimeter. Antioxidants in egg yolk were extracted and measured 
using Ferric Reducing Ability of Plasma (FRAP) and DPPH radical scavenging assays. 
Antioxidant capacity measured by FRAP among the treatments was not significantly different 
(P>0.05). However, DPPH assay reflected that quercetin supplementation had increased the 
antioxidant capacity of egg yolks when compared to other treatments and the control diet 
(P<0.05). The analysis of variance indicates that dietary supplementation of the tested bioactive 
additives has no influence on the total cholesterol content of egg yolk (P>0.05). The tested 
bioactive additives have been shown to alter cholesterol metabolism in other animal models 
suggesting that the tested levels and length of dietary supplementation in this study were not 
adequate for a significant physiological response in an avian system. However, adequate 
supplementation of these bioactive additives has potential improve the quality of eggs.  
Supervisors: Dr. Vasantha Rupasinghe, Dr. Derek Anderson 
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MCALPINE, CAMERON 
Acadia University, Department of Biology 
 
Molecular characterization of the unique Peptidase A allele within a population of Sorex 
cinereus on Bon Portage Island, Nova Scotia 
The population of masked shrews, Sorex cinereus Kerr, found on Bon Portage Island (BPI), N.S., 
has been shown to have a high frequency of a unique allele for the digestive enzyme Peptidase A 
(PEP A; E.C. 3.4.13.18). As well, these shrews feed upon the amphipod Platorchestia platensis, 
the sand flea, which is a unique characteristic to this population. It has been hypothesized that 
this unique allele may be a molecular adaptation to this abundant food source. The goal of this 
project was to amplify and sequence the unique PEP A allele as well as the common mainland 
allele.  As a first step, known mammalian PEP A sequences were downloaded from the GenBank 
database and aligned. Polymerase chain reaction (PCR) primers were designed to amplify 
different sections of the PEP A gene. Complementary DNA (cDNA) was first generated from 
RNA using reverse transcription. PCR amplification was conducted with the cDNA using the 
primers designed. The PCR products were then inserted into a plasmid vector and cloned. The 
purified plasmids were then sequenced at the McGill University and Génome Québec Innovation 
Center. A search of the GenBank database revealed these sequences were most similar to a 
segment of DNA within the Sorex araneus L. genome. Further, the search revealed the PCR 
amplification product to be highly similar to a Pepsinogen 1 gene as well as a segment of the X 
chromosome of humans and chimpanzees. The human and chimpanzee X chromosome is 
homologous to the “de” chromosome in Sorex araneus, which is the chromosomal region to 
which the PEP A gene has been mapped. In summary, these bioinformatic comparisons suggest 
that this segment could be a portion of a peptidase gene but further analysis will be required to 
determine precisely which member of the family of peptidase genes has been sequenced.  
Supervisor: Dr. Don Stewart  
 
 
RIVARD, JULIE 
Dalhousie University, Department of Physiology and Biophysics 
 
The effects of ghrelin on the feeding behaviour of zebrafish (Danio rerio) 
Obesity is one of the leading causes of illness and mortality in developed countries with no 
effective medical treatment.  Recent discoveries suggest a range of new approaches may 
eventually be possible.  Ghrelin is a recently discovered peptide hormone mainly synthesized in 
the epithelial lining of the stomach and is the only gut hormone to act directly on appetite 
stimulation; but its full function is not yet understood.  By furthering our understanding of its 
effect, medical treatments can be established with the hopes of controlling obesity.  Studying 
ghrelin in mammals poses certain limitations that can be overcome by using a simpler organism. 
Zebrafish (Danio rerio), is a vertebrate species with some of the same conserved organs as 
mammals may allow such limitations to be overcome.  Hunger measures were first established 
by comparing the amount of pellets eaten and the length of time taken to ingest each pellet 
following different starvation lengths.  Video analysis was used to compare swimming 
behaviours of fish at different starvation lengths.  Once established, a 5µl intracoelomic injection 
of either saline or ghrelin will be administered to sedated fish.  Preliminary results show that 
ghrelin does affect zebrafish regarding hunger and food intake.  Fish injected with ghrelin, on 
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average, not only ingest more pellets, but also ingest each pellet more quickly.  Further analysis 
of the results will determine whether ghrelin affects swimming behaviour, in turn indicating how 
hungry a fish under the influence of ghrelin is.  By establishing that ghrelin does have an effect 
on the feeding behaviour of zebrafish, further studies can be undertaken with the hopes of 
mapping brain areas affected by ghrelin, and what their function is.  Knowledge gained from 
such studies can hopefully be applied to humans with regards to finding a medical treatment 
against obesity. 
Supervisors:  Roger Croll, Younes Anini        
 
 
SAVOIE, AMANDA 
University of New Brunswick, Department of Biology              
 
Effects of density of the amphipod Corophium volutator on sediment properties on a 
mudflat 
The mudflats in the upper Bay of Fundy are home to high densities of the tube-dwelling 
amphipod Corophium volutator.  Based on past observations, crashes and recoveries of 
Corophium populations correlated with changes in sediment properties.  Distributions of benthic 
invertebrates are known to be influenced by sediment properties; however, the reverse, 
modification of sediment properties by invertebrates, is less well studied.  We examined the 
effect of density of Corophium (0, 1000, 5000 and 20000 ind. per m2) on sediment properties, 
such as chlorophyll a concentration, organic content, water content, penetrability and 
temperature, in a field experiment.  Cages (15 cm diameter, with 250 μm mesh) were deployed 
on a mudflat, filled with sieved mud (to remove all macro-invertebrates), allocated an amphipod 
density, and sampled regularly over 28 days in July-August. We also monitored Corophium 
density (varied between 1500 to 70 000 ind. per m2) and sediment properties in control, 
undisturbed plots.  Chlorophyll a and organic content decreased with increasing Corophium 
density, and the pattern was consistent over time. However, there appeared to be no relationship 
between Corophium density and water content.  Penetrability was similar across cage treatments, 
increased slightly over time, and was consistently higher than in the undisturbed, natural plots.  
Sediment temperature showed little variation over time and across treatments. We still need to 
process samples for particle size distribution and erodibility. Based on results to date, Corophium 
may alter some sediment properties, depending on their density.   
Supervisors: Dr. Myriam Barbeau, Dr. Katy Haralampides 
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19th Annual APICS Aquaculture & Fisheries Conference 
 

Schedule 
 
Friday, March 6, 2009 
 
6:00 – 9:00 pm  Registration (Cumming Hall Foyer) 
 
6:00 – 9:00 pm  Poster Set-up (Cumming Hall, CA Douglas Room) 
 
6:00 – 9:00 pm  Meet and Greet.  Bar and Snacks Available 
    (Jenkins Hall, Riverview Room) 
 
7:00 – 9:00 pm  APICS Committee Members Dinner (Jenkins Hall-Lounge) 
  Followed by separate business meetings of the two 

 committees: Biology (Jenkins Hall Lounge); Aquaculture & 
Fisheries (Cumming Hall: President’s Boardroom) 

 
 
Saturday, March 7, 2009 
 
8:00 – 9:00 am  Registration (Cumming Hall Foyer) 
    Poster Set-up 
 
9:00 – 9:15 am  Welcome (Cumming Hall, Alumni Theatre) 
    Dr. Dian Patterson, Acting Associate Vice President   
    Academic, Dean of Internationalization, NSAC 
    Dr. Kevin Teather, Chair, APICS Biology, UPEI 
    Cyr Couturier, Chair, APICS Aquaculture & Fisheries,  MUN 
 
9:15 am   Aquaculture & Fisheries Conference participants depart  

  Alumni Theatre for Alumni Hall (2nd Floor, Cumming Hall) 
 
 
Aquaculture & Fisheries Session 1     Alumni Hall 
 
9:30 – 9:45 am  Jeremy Broome: Acadia University 
    Population characteristics, movement and angling of the  
    Striped Bass (Morone saxatilis) summer aggregation in  
    Minas Basin, Nova Scotia 
 
9:45 – 10:00 am  Craig Reesor: Nova Scotia Agricultural College 
    Temporal dynamics of striped bass (Morone saxatilis) eggs  
    in the macro-tidal Shubenacadie River Estuary 
 

 33



10:00 – 10:15 am  Louis Ferguson: Atlantic Veterinary College, UPEI 
    Didemnum vexillum: Invasion potential via harvesting of  
    Pacific oyster (Crassostreas gigas) on Vancouver Island. 

10:15 – 10:30 am  Okechukwu Igboeli: Atlantic Veterinary College  
    Screening for toxins of ‘diarrhetic’ type in Nigerian   
    shellfish 
 
10:30 – 11:00 am  Morning Break and Poster Viewing (Cumming Hall Foyer) 
 
Aquaculture & Fisheries Session 2 
 
11:00 – 11:15 am  Allison Surette: Nova Scotia Agricultural College 
    Localized distribution and abundance of juvenile bull   
    sharks (Carcharnius leucas) 
 
11:15 – 11:30 am  Sierra Wehrell: Acadia University 
  Population characteristics and movement of Atlantic 

 sturgeon (Acipenser oxyrinchus) which aggregate in Minas 
 Basin, Bay of Fundy during summer 

 
11:30 – 11:45 am  Michael Wadowski: University of Prince Edward Island 
    Application of mitigation strategies against invasive   
    tunicates and their effect on epifaunal communities in  
    eastern Prince Edward Island 
 
11:45 am – 12:00 pm Nicolle Davis: Dalhousie University 
    Examining spat colour in hatchery-produced families of the  
    black-lip pearl oyster, Pinctada margaritifera, in French  
    Polynesia 
 
12:00 – 1:15 pm  Lunch (Jenkins Hall) 
 
1:30 – 2:20 pm  Aquaculture & Fisheries Keynote Speaker (Alumni Hall) 
    Debbie Martin-Robichaud 
    A Halibut Story: R&D Progress to Develop an   
    Industry 
 
Aquaculture & Fisheries Session 3 
 
2:30 – 2:45 pm  Nichelle Peck: Nova Scotia Agricultural College 
    Humane stunning of Arctic charr (Salvelinus alpinus) 
 
2:45 – 3:00 pm  Mitchell Moore: Nova Scotia Agricultural College 
    Optimizing cost-efficient growth of the marine heterotrophic  
    microalgae, species X, for inclusion in animal feed 
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3:00 – 3:15 pm  Chuyuan Zhang: Nova Scotia Agricultural College 
    Differences in hypo-osmoregulatory ability between inner  
    Bay of Fundy (iBoF) and other Maritime stocks of Atlantic  
    salmon (Salmo salar) smolts 

 
3:15 – 3:30 pm  Louise de Mestral Bezanson: Dalhousie University 
    Assessing the effects of a state-of-the-art conservation  
    program on effective population size, migration behaviour,  
    body size and condition of endangered inner Bay of Fundy  
    Atlantic salmon (Salmo salar) 
 
3:30 – 3:45 pm  Afternoon Break 
 
 
Aquaculture & Fisheries Session 4 
 
3:45 – 4:00 pm  Wongu Jeong: Atlantic Veterinary College 
    Characterization of emamectin benzoate receptors in sea lice, 
    Lepeophtheirus salmonis 
 
4:00 – 4:15 pm  Reginald Adiele: Atlantic Veterinary College 
    Calcium potentiates cadmium-induced mitochondrial   
    liability in rainbow trout (Oncorhynchus mykiss)   
    mitochondria 
 
4:15 – 4:30 pm  Nathaniel Feindel: University of New Brunswick   
    (Fredericton) 
    Spawning capacity of triploid Atlantic Cod males and the  
    early life history performance of their offspring 
 
4:30 – 4:45 pm  Angela Douglas: Atlantic Veterinary College 
    Using Zebrafish (Danio rerio) behavior to estimate efficacy  
    of morphine as an analgesic 
 
4:45 – 5:00 pm  Matthew Morris: Dalhousie University 
    Evidence for outbreeding depression via compensatory  
    growth in farmed/wild Atlantic salmon (Salmo salar)   
    hybrids 
 
7:15 pm   Gathering; Pre-banquet (Jenkins Hall: Main Dining Room) 
 
7:30 – 8:45 pm  Banquet (Jenkins Hall: Main Dining Room) 
    Musical Entertainment: Kris Pruski (Piano); Neil Cameron  
    (Fiddle) 
 
8:45 pm   On Your Own (NSAC Student Union Bar will be open) 
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Sunday, March 8, 2009 
 
9:00 – 9:30 am  Cumming Hall Open; Participants Gather; Poster Viewing 
 
 
Aquaculture & Fisheries Session 5 
 
9:30 – 9:45 am  Sarah Jones: University of Prince Edward Island 
    The role of P-glycoproteins in morphine-dosed fish 
 
9:45 – 10:00 am  Julie Pariseau: Atlantic Veterinary College and Institut des 
    Sciences de la mer-Université du Québec à Rimouski 
    p53, ubiquitin and AhR in soft shell clam haemocytes   
    exposed to PAH/fungicides mixture 
 
10:00 – 10:15 am  Aaron Frenette: University of New Brunswick 
    Employing molecular diagnostics to investigate the life  
    history of Loma morhua 
 
10:15 – 10:30 am  Ashley Callahan: Memorial University of Newfoundland 
    Use of mitochondrial cytochrome c oxidase I (COI) gene  
    sequences to suggest probable source populations of non- 
    indigenous ascidians in Newfoundland 
 
10:30 – 10:55 am  Break 
 
11:00 – 11:40 am  Conference Keynote Speaker (Alumni Theatre) 
    Dr. Roland Cusack 
    Provincial Aquatic Animal Health Veterinarian 
    Nova Scotia Department of Fisheries and Aquaculture 
    The Key Role of the Biological Sciences in   
    Enhancing Aquatic Animal Health and the Fish  
    Farming Industry 
 
12:00 pm   Lunch (Jenkins Hall, Main Dining Room) Followed by  
    Award Presentations (Jenkins Hall: Riverview Room) 
 
1:30 pm   Conference Ends 
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19th Annual APICS Aquaculture & Fisheries Conference 
 

Aquaculture & Fisheries (AF) Abstracts 
 
 
BROOME, JEREMY                     AF Session 1: 9:30 am-Saturday 
Acadia University, Department of Biology              PG 
 
Population characteristics, movement and angling of the Striped Bass (Morone saxatilis) 
summer aggregation in Minas Basin, Nova Scotia 
The status and composition of striped bass stocks within the Bay of Fundy is currently debated 
and ultimately not well understood. With native stocks presently designated by COSEWIC as 
threatened or reproductively extinct, combined with increasing recreational fishing pressure, and 
development of in stream tidal power pilot projects to begin by 2009, the striped bass stocks of 
the Bay of Fundy may continue to be troubled. This study was designed to obtain baseline 
population data on length, weight, age, and stock origin from the summer bass aggregation in 
Minas Basin prior to turbine installation. In total 574 angled bass were measured, weighed, and 
scale and tissue samples taken between May-October, 2008. Mean FL was 40.5cm, with a 
corresponding weight-length relationship of Log(Wt) = 3.30Log(FL)-5.58. Aging results 
indicated that the mean age was 4.3y, with 75% of bass being 2-4y. Recaptures accounted for 
23.2% of the 529 bass tagged; of which 92% were reported from the site of initial tagging. 
Across all sampling locations a mean of 7.08 anglers were present per tide, and overall rates of 
fishing effort were 0.34 fish/rod/hr, and 0.006 retainable size fish/rod/hr. Ongoing analysis of 
mitochondrial DNA is expected to provide insight into relative stock contributions within the 
summer aggregation. This project will continue during 2009 where objectives will include: 1) 
testing acoustic telemetry equipment capabilities within Minas Basin, 2) investigation of bass 
movements in response to tidal stage and lunar cycle using acoustic telemetry, and 3) continued 
tagging and collection of baseline population data. 
Supervisor: Dr. Anna Redden    
 
 
REESOR, CRAIG                         AF Session 1: 9:45 am-Saturday 
Nova Scotia Agricultural College, Department of Plant and Animal Sciences          PG 
 
Temporal dynamics of striped bass (Morone saxatilis) eggs in the macro-tidal Shubenacadie 
River Estuary 
As part of the planned Alton Natural Gas storage project, water will be pumped from the 
Shubenacadie River then brine mining effluent released back into the estuary. This important 
economic development poses a potential threat to the pelagic early life history stages of the 
striped bass, an at-risk species. To determine when the threat was highest, plankton net tows 
were conducted at the pumping site from mid-May onwards to quantify striped bass egg density 
with respect to day and state of the tide. Eggs were detected at the pumping site between May 
25th and June 24th (10.3 to 24.2 °C). The first major spawning event (May 30th) occurred when 
the temperature was 14.8 oC. Episodic spawning events resulted in high densities of freshly 
spawned eggs (>50 eggs/m3 water filtered) on May 30, June 1, 2, 5, 9 and 11th. The highest egg 
density recorded was 1562 eggs/m3 on June 1 at the pumping site (0.6ppt salinity, 14.2 oC). 
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Typically, egg density was low (< 20 /m3) at high tide (>10ppt salinity) and progressively 
increased throughout the ~10 hour ebb tide as salinity decreased to under 1 ppt. Eggs were 
collected at salinities as high as 17 ppt with a density of 22.6 /m3. The incoming tidal bore swept 
the eggs upstream. However, the day after a spawning event, the density of eggs was greatly 
reduced indicating they had been widely dispersed, presumably downstream. A research goal is 
to understand how pelagic eggs and yolk-sac larvae avoid being swept out of the estuary nursery 
grounds into the sea. Alton Natural Gas mining activities during 3-4 week window following 
striped bass spawning can minimize mortality by pumping water at high tide only. Some 
mortality is inevitable, but seems acceptable compared to the vast numbers of eggs produced and 
the natural high mortality. 
Supervisor:  Dr. Jim Duston    
 
 
FERGUSON, LOUIS                       AF Session 1: 10:00 am-Saturday 
University of Prince Edward Island 
Atlantic Veterinary College, Department of Health Management          PG 
 
Didemnum vexillum: Invasion potential via harvesting of Pacific oyster (Crassostreas gigas) 
on Vancouver Island 
The objective of this study is to apply the application of Hazard Analysis Critical Control Points 
(HACCP) to evaluate the spread of invasive ascidians from harvesting through the processing 
procedure. Specifically, we will evaluate implementing critical control points (CCP’s) into the 
current processing practices of the Pacific Oyster (Crassostrea gigas) on Vancouver Island.  The 
CCP’s will be evaluated within the stages of oyster processing for three markets: 1) shucked, 2) 
half-shell (beached), and 3) half-shell (unbeached).  Shucking oyster are raised in clusters on 
long lines and oyster for the half-shell market are grown in suspended trays on rafts  Percentage 
coverage of Didemnum vexillum will be observed at each CCP for each sample cluster. This will 
provide information on where this invasive sea squirt has the greatest possibility to invade other 
bays through harvest and processing activities.  
Supervisor:  Dr. Jeff Davidson, Professor Thomas Landry 
 
 
IGBOELI, OKECHUKWU                     AF Session 1: 10:15 am-Saturday 
Atlantic Veterinary College, Department of Biomedical Sciences          PG 
 
Screening for toxins of ‘diarrhetic’ type in Nigerian shellfish  
Shellfish are found and consumed in large quantities in the following Nigerian towns and cities: 
Oron, Warri, Lagos, Calabar, Port Harcourt (PH) and Yenegoa. In other parts of Nigeria, it is 
consumed as a delicacy. In developed countries, the level of toxins in shellfish is constantly 
monitored to ensure the safety of the shellfish consumed by the public. Despite the high 
consumption rate of shellfish in Nigeria, their safety is doubtful as no reported investigation has 
been carried out on their toxicity. The aim of this study is to find out if ‘diarrhetic’ type shellfish 
poison is present in the shellfish found and consumed in Nigeria. Shellfish samples were 
collected in February 2005 from Oron, Warri, Lagos and PH for 24 h acute toxicity tests using 
the mouse bioassay technique. More samples were collected from PH in May 2005. Ten to 20 g 
of hepatopancreas (HP, digestive gland) was extracted from the shellfish using chloroform or 
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chloroform and diethyl ether in the final step. In the February sampling, deaths were recorded 
within 24 h in mice treated with the chloroform and aqueous phase extracts of the HP of shellfish 
collected from PH. The chloroform extract group all died within 6-8 min. They showed 
convulsive movements for 30-60 sec prior to death. In the aqueous phase group, one out of the 
two mice that were injected with it died 39 min post administration. Prior to death, the mouse 
showed rapid backward (head to tail) wavelike contractions lasting about 10 sec. Both mice 
showed serious difficulty in breathing; their movements were jumpy and jerky. They also 
showed signs of dyspnea. No death and neurological symptom were recorded in the May 
sampling. The deaths and neurological symptoms recorded in this work, confirmed that the 
shellfish found and consumed in some parts of Nigeria at certain periods of the year may be 
toxic. 
Supervisors: Dr. I. U Asuzu, Dr. S. M. Anika   
NB: This work was carried out as part of O. Igboeli’s M.Sc. studies at the Department of 
Veterinary Physiology and Pharmacology, University of Nigeria, Nsukka. 
 
 
SURETTE, ALLISON                      AF Session 2: 11:00 am-Saturday 
Nova Scotia Agricultural College, Department of Plant and Animal Sciences        UG 
 
Localized distribution and abundance of juvenile bull sharks (Carcharnius leucas) 
Habitat utilization by bull sharks within coastal waters is poorly known.  A distribution and 
abundance survey of Ten Thousand Islands (TTI) and Estero Bay (EB), southwest Florida, was 
conducted from May, 2008 to November, 2008.  Immature, juvenile bull sharks dominated the 
catch.  A total of 62 sharks were captured, including 1 mature shark with a total length (TL) = 
184 cm, 61 juveniles were juveniles (TL= 169.1±1.4cm) and no young-of-the-year sharks.  More 
sharks were captured during an ebb tide (68%) than during a flood tide.  Catch per unit effort 
(CPUE) (sharks hook-1 soak time-1 per 1000 hooks) during the flood tide was 0.0296 and 0.0359 
during an ebb tide.  Sub-surface water temperature ranged 20.1-31.3°C (median = 29.6°C) and 
salinity 27.4–39.5 ppt (median = 32.7 ppt).  These sharks were captured from a depth of 1.5-3.7 
m (median = 2.7 m).  More sharks were captured near shore of TTI between George Point and 
the Everglade boarder (53%), than inside EB.  The survey provides evidence that immature bull 
sharks utilize two sub-tidal coastal sites; possibly as secondary nurseries separate from open 
water habitats. 
Supervisor: Paul MacIsaac, NSAC, Jack Morris, Mote Marine Lab, Sarasota, Florida 
 
 
WEHRELL, SIERRA                       AF Session 2:11:15 am-Saturday 
Acadia University, Biology Department             UG 
 
Population characteristics and movement of Atlantic sturgeon (Acipenser oxyrinchus) 
which aggregate in Minas Basin, Bay of Fundy during summer 
Atlantic sturgeon have known populations in Bay of Fundy rivers (Saint John, Annapolis) and 
southern stocks may migrate into the Bay but little is known about the sturgeon aggregation 
found in Minas Basin during summer.  Trawl surveys between 2004 and 2008, and a directed 
study on sturgeon caught in commercial fish weirs during 2007 and 2008 examined 951 
sturgeons; 567 of which were measured and tagged with dart tags, 333 were weighed, and 120 
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had pectoral spines removed for aging.  Mean fork length of annual samples ranged from 129 to 
140 cm and significantly differed among years.   Ages from 2005 and 2007 samples ranged from 
3 to 29 years.  Observed length and age determinations suggest the annual aggregation is mostly 
immature sturgeon.  The weight-length relationship for sturgeon captured in 2008 was Log W = 
3.23 Log Fl - 8.76 and indicated good condition.  Two sturgeon tagged in Five Islands during 
2007 and two tagged in 2008 were recaptured in the southern Basin after being at large 1-2 
months during respective years.  Of seventeen sturgeon recaptured in the Southern Basin in weirs 
and by trawl in 2008; 1 was originally tagged in 2004, 1during 2005, 6 during 2007, and 9 during 
2008. Two multiple recapture estimates (Schnabel, Jolly-Seber) using all tagged sturgeon from 
2004-2008, suggest a population of approximately 10,000 sturgeon in the Basin during summer.  
Each year Atlantic sturgeon appear to enter Minas Basin along its northern shore during May and 
June.  By July and August they are concentrated along the southern shore and depart the Basin 
by September.  We anticipate that distant tag returns and samples collected for mitochondrial 
DNA analysis will provide us with clues for the origin of the summer aggregation of Atlantic 
sturgeon. 
Supervisor:  Dr. Michael Dadswell  
 
 
WADOWSKI, MICHAEL                      AF Session 2: 11:30 am-Saturday 
University of Prince Edward Island, Biology Department             UG 
 
Application of mitigation strategies against invasive tunicates and their effect on epifaunal 
communities in eastern Prince Edward Island  
Over the past decade, various invasive species have become a growing concern for the mussel 
growers and the industry in PEI. In 1997, Styela clava was the first exotic tunicate to be 
identified on P.E.I. and was soon followed by Botryllus schlosseri, Botrylloides violaceus and 
Ciona intestinalis . Several mitigation strategies have been implemented to prevent or minimize 
the tunicate colonization, one of which is the application of non-selective pressurized water to 
remove fouling from mussel socks. Unfortunately, the existence of collateral effects on other 
epifaunal organisms colonizing the mussel socks has not been properly assessed. In the summer 
of 2008, high pressure water treatment was applied to replicated mussel socks and compared to 
untreated ones in three locations: Murray River, St. Mary’s Bay, and Georgetown Harbor.  
Sampling and processing of a total of 105 mussel socks took place before treatment and two 
weeks and three months after treatment. Preliminary results suggest that tunicates and epifaunal 
communities are affected by substantial declines in numbers up to two weeks after the treatment 
has been applied. However, after three months those numbers increased up to the natural levels 
recorded from the control socks. Overall, the results suggest that high pressure water treatments 
when applied once during the growing season have a substantial but short term effect on 
epifaunal communities.   
Co-supervisors: Pedro Quijon, Jeff Davidson 
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DAVIS, NICOLLE                       AF Session 2: 11:45 am-Saturday 
Dalhousie University. Department of Biology             UG 
 
Examining spat colour in hatchery-produced families of the black-lip pearl oyster, Pinctada 
margaritifera, in French Polynesia 
The culture of the black-lip pearl oyster, Pinctada margaritifera, is an important socio-economic 
resource in French Polynesia due to the high value of the pearls produced from these animals. P. 
margaritifera produce pearls with a wide range of colours and the nacreous layer inside the shell 
can also show variation in colour. Although pearl price is dependent, in part, on pearl colour, 
minimal research has focused on its potential environmental and genetic control.  However, there 
is a suspected relationship between pearl colour and internal shell colour.  In adult oysters, this 
internal colour cannot be easily determined without sacrificing the animal.  It can be determined 
in a non-invasive way, when the oyster is young (spat) because the shell is translucent.  Spat 
colours of seven hatchery-produced families were quantitatively analyzed to determine if 
significant differences occurred among families and if these differences were stable over the time 
period when colour could be measured externally. In February and April 2007, the families were 
scanned to allow for colour analysis using the Lab Colour-Space model in MATLAB.  
Statistically significant differences were found between families in mean L, a and b for the 
February and April scans.  General trends include: younger spat were individually homogeneous 
across their shell surface and often showed substantial variation within families, while older spat 
were individually more heterogeneous but showed less variation within families. From February 
to April, all families shifted to a spat colour of reddish/brown and/or yellow; however, these 
changes were more pronounced in certain families.   
Supervisor: Dr. Christophe Herbinger    
 
 
PECK, NICHELLE                  AF Session 3: 2:30 pm-Saturday 
Nova Scotia Agricultural College, Department of Plant and Animal Sciences        UG 
 
Humane stunning of Arctic charr (Salvelinus alpinus) 
A captive-bolt pneumatic percussive gun proved far better than the traditional priest method for 
stunning market sized charr (mean (SE) wt. 528g +/- 16.62g).  In a fully randomized factorial 
design trial, three factors were compared: stunning device (pneumatic gun or priest), fish head 
position (elevated or flat) and operator fish-handling experience (five levels: novice to 
experienced). Fish head position was included to test a new theory that the head must be raised 
for stunning to be effective. Fish were netted one at a time from the rearing tank, and while 
secured in the net were stunned with either the gun or priest with their head elevated or flat 
against a concrete surface. The priest was a 36 cm length of PVC pipe (Schedule 40, 5cm 
diameter, weighing 269 g).  Response variables recorded were time from netting the fish to first 
blow, and number of blows required to render unconscious. Once insensible, each fish was 
exsanguinated. The time required to stun the fish and number of blows required was dependent 
on an interaction between stunning device and operator experience (p<0.05).  Fish were 
effectively stunned by one blow 92% of the time using the gun, compared to 75% with the priest 
(P<0.05).  The gun was 20 % quicker, and thereby more humane, than the priest for all but very 
experienced fish handlers.  Stun efficiency was independent of fish head position (p>0.05).  In 
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conclusion, the percussive stunner is more humane than a priest, and is particularly valuable in a 
teaching environment with inexperienced operators. 
Supervisor: Jane Morrigan  
 
 
MOORE, MITCHELL                  AF Session 3: 2:45 pm-Saturday 
Nova Scotia Agricultural College, Department of Plant and Animal Sciences                   UG 
 
Optimizing cost-efficient growth of the marine heterotrophic microalgae, species X, for 
inclusion in animal feed 
Omega-3 polyunsaturated fatty acids have gained popularity in recent years for their nutritional 
and pharmaceutical value. Since the human body can only synthesize minimal amounts of these 
long-chain fatty acids we are left looking for alternatives and microalgae may be an option. The 
experimental treatments and species name cannot be released due to confidentiality and will be 
referred to as species X. Species X was grown in a dark growth chamber for sixteen days at 27 °C 
and samples were taken each day throughout. The three treatments used a cheaper carbon source 
than the control and one of three sources of nitrogen. The cultures were grown simultaneously in 
reps of three. All cultures began the lag phase with similar cell counts. The control grew to a 
maximum of 1.6 million cell mL-1 and treatment 1 grew to a maximum of 1.4 million cell mL-1. 
These samples were determined to be similar. Treatment 2 and 3 were determined to be similar 
to one another but differed significantly from the control. They topped out at 0.2 million cell mL-

1. The carboy culturing method that saw best results was a static carboy. The aerated carboy 
produced a large amount of foam which resulted in the contamination of the culture. The 
magnetically spun culture contained no cells. It was observed that the cells in the static carboy 
were located at the surface. It was determined that the most cost-efficient treatment was 
treatment 1 which could be carried through large scale production. Further analysis should be 
done to determine the fatty acid content in the samples grown.  
Supervisor: Catherine Enright   
 
 
ZHANG, CHUYUAN            AF Session 3: 3:00 pm-Saturday 
Nova Scotia Agricultural College, Department of Plant and Animal Sciences          UG 
 
Differences in hypo-osmoregulatory ability between Inner Bay of Fundy (iBoF) and other 
Maritime stocks of Atlantic salmon (Salmo salar) smolts 
The endangered iBoF Atlantic salmon are genetically discrete, but to what extent their 
physiology differs from other stocks is poorly understood. Six stocks of 1+ year-old salmon 
reared in the lab (6 oC freshwater) were subjected to 96h 35 ppt salinity challenge tests (6 oC) at 
two week intervals between April and July. The two iBoF stocks were: Stewiacke and Gaspereau 
Rivers. Four other Maritime stocks were: Sackville, LeHave, Medway and Saint John. Survival 
to 96h was 100% in most trials; likely due to the constant 6 oC during both rearing and challenge 
tests. At 96h, the hypo-osmoregulatory ability of survivors was assessed by measuring blood 
plasma osmolality and muscle water content. Both these parameters were significantly affected 
by the interaction between genetic stock and the date of the salinity challenge test (P<0.001). For 
both iBoF stocks, the attainment of high osmoregulatory ability of was about two weeks delayed 
compared to the other four stocks; the latter were similar in the timing of smolting. For example, 
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the Stewiacke River stock had very high plasma osmolatiy (491 mOsm/kg) and low muscle 
water content (71.56%) in early April, but they changed steadily to around 330 mOsm/kg and 
about 78% muscle water content in June. Stock-specificity in the timing of smolt completion 
needs to be taken into account when rearing juvenile Atlantic salmon for restocking. Stewiacke 
river smolts reared at DFO Mersey hatchery had poor hypo-osmoregulatory ability in late-May, 
possibly due to the relatively high hatchery rearing temperatures causing premature 
desmoltification.  
Supervisor: Dr. Jim Duston      
 

 
DE MESTRAL BEZANSON, LOUISE               AF Session 3: 3:15 pm-Saturday 
Dalhousie University, Department of Biology 
Bedford Institute of Oceanography, Department of Fisheries and Oceans           PG 
 
Assessing the effects of a state-of-the-art conservation program on effective population size, 
migration behaviour, body size and condition of endangered inner Bay of Fundy Atlantic 
salmon (Salmo salar) 
The Live Gene Bank is a state-of-the-art captive breeding and rearing program for endangered 
Inner Bay of Fundy Atlantic salmon. Its objectives are to minimise loss of genetic variation, as 
well as the loss of fitness in captive individuals released into the wild. Maintenance of genetic 
diversity has been largely successful through sophisticated genetic monitoring and management. 
However, the environmental and potential selective effects of the captive, hatchery environment 
are less clear. The objective of the current study was to assess the effects of the Live Gene Bank 
program on traits that are likely fitness-related, of individuals released into the wild at various 
life history stages. To this end, an entire run of seaward-migrating Atlantic salmon smolts from 
the Big Salmon River, New Brunswick, was sampled. Whether captured smolts were from the 
Live Gene Bank program or were produced by wild salmon spawning in the natural river habitat, 
as well as patterns of kinship, was determined through microsatellite-based parentage and 
kinship analysis. This allowed a comparison of effective populations sizes, migration timing and 
behaviour, length, weight and condition of wild and Live Gene Bank origin smolts. The relative 
freshwater survival of juveniles reared under two different management strategies was assessed. 
The presence of two generations of Live Gene Bank origin smolts in the collection of smolts 
analysed allowed an investigation of the rate at which genetic change, potentially due to 
inadvertent domestication selection, can occur. Results have direct implications for the 
understanding of the potential for environmental and selective effects of captivity. More broadly, 
the research contributes to the growing body of knowledge concerning the sometimes 
surprisingly rapid rate of change that can occur in populations of salmonids in conservation-
related programs run in fish hatcheries. 
Supervisors: Drs. P.T. O’Reilly, C.M. Herbinger 
 
 
 
 
 
 
 

 43



JEONG, WONGU                  AF Session 4: 3:45 pm-Saturday 
Atlantic Veterinary College, Department of Biomedical Sciences          PG 
 
Characterization of emamectin benzoate receptors in sea lice, Lepeophtheirus salmonis                           
Sea lice (Lepeophtheirus salmon) are a persistent parasite of farmed Atlantic salmon requiring 
regular monitoring and control measures. Emamectin benzoate (EMB) is now the primary drug 
used in controlling sea lice. EMB irreversibly binds to the glutamate-gated chloride channel α 
subunit (GluCl α) in invertebrates such as nematodes and some arthropods causing paralysis and 
death. Our hypothesis is that EMB will also bind to GluCl channels in L. salmonis with high 
affinity allowing an influx of Cl- to induce hyperpolarization. The putative gene for GluCl 
channel of L. salmonis has been previously identified by Tribble et al. (2007). This gene has 
been isolated and inserted into a TOPO vector. This plasmid containing GluCl α will be inserted 
into an expression vector and transfected into a stable Chinook salmon embryo cell line (CHSE-
214).  Successful transfection will be determined using fluorescence from the GFP encoded by 
the vector, and transfected cells will be selected using antibiotics. Protein expression will be 
confirmed using Western blotting with anti-myc and anti-His antibodies. Binding receptor 
studies will determine the binding characteristic of EMB to the GluCl α receptor generated on 
the stable cell line with receptor numbers to which EMB binds (Bmax) and affinity of EMB to 
these receptors (Km). Patch clamp techniques will confirm whether EMB functionally interacts 
with the GluCl α subunit to allow influx of chloride ions into the transfected cell, which will 
reveal probability of channels opening. These results will further our knowledge about the 
mechanism of action and efficacy of EMB on GluCl channel in L. salmonis. 
Tribble, N.D., Burka, J.F., & Kibenge, F. (2007). Identification of the genes encoding for 
putative gamma-aminobutyric acid (GABA) and glutamate gated-chloride channel (GluCl) alpha 
receptor subunits in sea lice (Lepeophtheirus salmonis). Journal of Veterinary Pharmacology 
and Therapeutics, 30; 163-167 
Supervisors: Dr. John Burka, Dr. Jeff Zidichouski 
 
 
ADIELE, REGINALD                  AF Session 4: 4:00 pm-Saturday 
University of Prince Edward Island 
Atlantic Veterinary College, Biomedical Sciences               PG 
 
Calcium potentiates cadmium-induced mitochondrial liability in rainbow trout 
(Oncorhynchus mykiss) mitochondria 
The effects of cadmium and calcium on mitochondrial bioenergetics were investigated to test the 
hypothesis that calcium would protect against cadmium-induced mitochondrial liability. Hepatic 
mitochondria were isolated from rainbow trout (145 ± 30g), energized with malate and 
glutamate, and exposed to increasing concentrations of cadmium (5 to 100 µM) and calcium (5 
to 100 µM), singly and in combination, at 15oC. Instantaneous real-time mitochondrial 
respiration was measured using a Clark-type oxygen electrode. The resting (state 4, ADP-
limited) respiration was not affected by the exposure concentrations and regime employed. 
However, the ADP-stimulated respiration (state 3) was impaired dose-dependently with maximal 
inhibitions of 32, 64 and 73% for the calcium, cadmium, and combined exposures, respectively. 
Similarly, the coupling efficiency as measured by respiratory control ratio (RCR) and 
phosphorylation efficiency (P/O ratio) were decreased proportionately to the cadmium and 
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calcium concentrations. Additional effects of cadmium exposure included stimulation of proton 
(H+) and resident protein leak from the mitochondria, and increased malondialdehyde (MDA) 
concentration, a biomarker of oxidative membrane lipid damage. Overall these data suggest that 
the widely accepted theme that calcium and cadmium are competitive antagonists does not hold 
for mitochondrial effects and that cadmium impairs oxidative phosphorylation by direct and 
indirect mechanisms. 
Supervisor: Dr. Collins Kamunde 
 
 
FEINDEL, NATHANIEL                 AF Session 4: 4:15 pm-Saturday 
University of New Brunswick (Fredericton), Biology            PG 
 
Spawning capacity of triploid Atlantic Cod males and the early life history performance of 
their offspring 
Atlantic cod is a candidate species being developed for diversifying coldwater marine fish 
culture.  However, their escape or within-cage spawning poses a continuous risk to the natural 
environment, similar to that already recognized for the salmon aquaculture industry. Cod culture 
is in its infancy, giving the industry and scientific community the opportunity to develop cod 
culture in an environmentally sound and profitable manner.   Preliminary research has shown 
that triploid females are sterile, but male triploids undergo spermatogenesis.  Although this 
precludes the opportunity for within-cage spawning of triploid females and males, it does pose a 
possible problem if male triploids were to escape.  The purpose of this study was to examine if 
male, triploid Atlantic cod are capable of outcompeting male diploids, for spawning access to 
female partners and to evaluate the viability of their offspring. To address this objective, 
fertilization rates, daily embryonic survival, hatch rates and daily larval survival were compared 
by manually fertilizing eggs with sperm from males of each ploidy. Data were collected from ten 
replicate trios, with each trio comprised of a male of each ploidy and a diploid female.  No 
significant difference was found between fertilization rates using milt stripped from triploids and 
diploids. A significant difference was found for hatch rates and larval survival, with diploids 
being superior to triploids. Trios of fish were also placed in eight tanks and permitted to undergo 
spawning to determine whether a triploid male was able to gain access to a female in a 
competition setting. Egg batches were collected from tanks, and the embryos were genotyped to 
determine proportion of embryos sired by each male. These data are currently being analysed. 
Supervisor: Dr. Tillmann Benfey, Dr. Ed Trippel  
 
 
DOUGLAS, ANGELA            AF Session 4: 4:30 pm-Saturday 
Atlantic Veterinary College, Department of Biomedical Sciences           UG 
 
Using Zebrafish (Danio rerio) behavior to estimate efficacy of morphine as an analgesic 
Previous experiments have shown that a nociceptive stimulus (a “painful stimulus”) results in 
behavioral changes in zebrafish. Analgesics (“pain-killers”) may be effective at blocking these 
behavioral changes but there is little evidence based data regarding the efficacy of analgesics in 
fish. We will therefore embark upon a series of experiments to answer some fundamental 
questions regarding the ability of analgesics in preventing behaviors associated with fish “pain.”  
Zebrafish will be given different doses of morphine (the quintessential “pain killer”) in an 
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attempt to get a dose-response curve. All fish will be anaesthetized and treatment fish will be 
injected with morphine (1,3,10,30,100 mg/kg).  Acetic acid (5µl, 5 %), which is commonly used 
to determine nociceptive thresholds and efficacy of analgesics in mammals, will be injected into 
the frontal lips of treatment fish. The same amount of saline will be injected into controls. In the 
previous experiments the behavioral responses following the nociceptive (“painful”) stimulus 
were marked decreases in swimming activity and marked increases in the rate of respiration. In 
our experiment the activity of all fish, before and after treatment, will be recorded with a video 
camera and analyzed with Loligo software. The goal is to estimate the doses of morphine that 
will decrease or abolish the behavioral changes associated with a “painful” stimulus. This 
information will be used by the CCAC and other animal care organizations in formulating 
guidelines regarding the use of analgesics in fish. 
Supervisors: Dr. Don Stevens, Dr. Collins Kamunde 
 
 
MORRIS, MATTHEW            AF Session 4: 4:45 pm-Saturday 
Dalhousie University, Department of Biology             UG 
 
Evidence for outbreeding depression via compensatory growth in farmed/wild Atlantic 
salmon (Salmo salar) hybrids 
Farmed Atlantic salmon (Salmo salar) in eastern North America have been known to escape and 
interbreed with wild salmon, but the effects of interbreeding on hybrid fitness have only begun to 
be highlighted.  One important fitness-related trait is compensatory growth (CG), defined as 
supra-optimal growth induced by a period of growth depression, as it allows an organism to 
buffer the effects of environmental variability.  We used a common-garden food deprivation 
experiment on parr to assess differences in the compensatory responses of wild Tusket River 
(NS) salmon, farmed Saint John River (NB) salmon, and three hybrid crosses.  Full-body 
photographs were taken to quantify morphological costs to compensation.  Wild salmon had both 
lower optimal and compensatory growth rates relative to the farmed salmon, while hybrids were 
often intermediate.  Hybrids also displayed intermediate body morphologies and life history 
strategies relative to their parental strains.  Although the rates of CG differed between cross-
types, hybridization did not alter the compensatory response itself.  There was no evidence for 
morphological costs to compensation.  We conclude that the interbreeding of farmed and wild 
salmon could result in outbreeding depression in the hybrids. 
Supervisor: Dr. Jeff Hutchings 
 
 
JONES, SARAH                AF Session 5: 9:30 am-Sunday 
University of Prince Edward Island, Biomedical Science            PG 
 
The role of P-glycoproteins in morphine-dosed fish 
The CCAC has recognized that fish may “have the capacity to experience adverse states usually 
associated with pain in mammals”.  Currently there aren’t specific guidelines regulating pain 
control in fish although the need to study analgesics in fish has been acknowledged. Morphine is 
the analgesic of choice for pain reduction in humans.  Morphine doses ten times the lethal 
amount in humans have been administered to fish without causing death. P-glycoprotein, an 
efflux pump prevents the accumulation of drugs within the brain.  Tests performed with 
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morphine-dosed rats have shown a decrease in antinociceptive response when compared with 
saline-dosed controls.  P-glycoprotein expression was found to be elevated in fish exposed to 
crude oil when compared to control fish. We will test the effect of cyclosporin A, (a p-
glycoprotein inhibitor), morphine, and cylcosporin A + morphine on fish. The quantity of p-
glycoprotein will be analyzed using a Western blot. Behavioural changes in the fish: posture, 
general motor activity, pectoral fin activity, vertical position in the tank and tail-pinch response 
will be measured every10 minutes for two hours.  
Supervisor: Dr. Don Stevens 
 
 
PARISEAU, JULIE                AF Session 5: 9:45 am-Sunday 
Atlantic Veterinary College 
University of Prince Edward Island, Department of Pathology and Microbiology 
Institut des Sciences de la mer-Université du Québec à Rimouski          PG 
 
p53, ubiquitin and AhR in soft shell clam haemocytes exposed to PAH/fungicides mixture 
Our previous studies have shown a link between the level of p53 gene expression and the ploidy 
status of clams displaying haemic neoplasia. However, the environmental causes involved in the 
disease remain by far unravelled. The aim of this study is to quantify the expression of p53, AhR 
(aryl hydrocarbon receptor) and ubiquitin gene expressions in relation with xenobiotics exposure 
in soft shell clams (Mya arenaria). Clams sampled from the field were exposed to 0.5 mg of 
benzo [a] pyrene and 0.4 mg of chlorothalonil and mancozeb for 72 hours. For more accurate 
gene expression quantification, two ribosomal genes S18/ L37 and two elongation factors 
EF1/EF2 were evaluated using geNorm analysis software in order to select the most stable 
housekeeping genes. Our results showed that S18 and EF1 are the most stable housekeeping 
genes for the control clams, while S18 and L37 are the most stable housekeeping genes for the 
treated clams. Our data showed that the expression of p53 increased after 48 hours of exposure 
however it decreased after 72 hours of exposure. Furthermore, the expression of AhR increased 
during the exposure and was significantly different in clams exposed after 72 hours. Further 
studies need to be undertaken in order to understand the exact nature of the correlation between 
xenobiotics exposure and the pattern of p53 and AhR gene expressions.    
Supervisor: Dr Réjean Tremblay 
 
 
FRENETTE, AARON                 AF Session 5: 10:00 am-Sunday 
University of New Brunswick              PG 
 
Employing molecular diagnostics to investigate the life history of Loma morhua 
Loma morhua, an intracellular microsporidian parasite that infects Atlantic cod, is emerging as a 
significant threat to the cod aquaculture industry in Atlantic Canada. Along with the regional 
issues in Atlantic Canada, L. morhua is of international relevance, limiting cod mariculture in 
Iceland and Norway. Infections are concerning since both juveniles and adults suffer high 
mortality rates and impaired growth during grow-out. No clear route(s) of transmission has been 
identified and organisms at cage sites that contribute to the epidemiology of infection during 
aquaculture have not been identified. We have developed a PCR-based diagnostic assay that 
enables both 100% sensitivity and 100% specificity in diagnosis of L. morhua from infected host 
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tissue. Our PCR analysis not only confirmed the presence of L. morhua in Canada but also 
detected the parasite from tissue samples received from Iceland and the Baltic Sea. These results 
indicate that the primer sites and rDNA sequence is highly conserved in these geographic 
isolates. Our assay will be refined to enable the determination of presence/absence and 
quantification of level of infection by employing quantitative real-time PCR (qPCR) that relies 
on the specificity of a fluorescent nucleotide probe. The qPCR assay will be employed to 
compare 80 Atlantic cod families at the Cod Genome Project (CGP) to assess 
susceptibility/resistance to L. morhua infection. Resistance to infection is one criterion for 
selection of broodstock and thus relative resistance becomes essential in the accurate assembling 
of all traits that are desired for cod production. The identification of susceptible families will 
prove essential for the future assessment of efficacy of vaccine subunits and chemotherapeutics. 
In addition, the qPCR assay will aid in elucidating the life cycle and will aid in epidemiological 
investigations regarding parasite transmission at cage sites. 
Supervisors: Dr. Michael Duffy, Dr. Michael Burt 
 
 
CALLAHAN, ASHLEY.G            AF Session 5: 10:15 am-Sunday 
Memorial University, Ocean Sciences Centre            PG 
 
Use of mitochondrial cytochrome c oxidase I (COI) gene sequences to suggest probable 
source populations of non-indigenous ascidians in Newfoundland 
Non-indigenous ascidians (NIA) have been a significant biofouling problem for the aquaculture 
industry in the Maritime Provinces since the mid-1990s. Ascidians are transported to new areas 
via anthropogenic vectors. The variation in COI gene sequences was analyzed for the two NIA 
(Botryllus schlosseri and Botrylloides violaceous) and two indigenous ascidians (IA) (Boltenia 
echinata & Halocynthia pyriformis). NIA were collected in Newfoundland (NL), PEI and 
Massachusetts (MA), and IA were collected in NL. The nucleotide sequences were aligned using 
the CLUSTAL W algorithm (AlignX,  Vector NTI Advance 10). Comparisons of B. schlosseri 
sequences showed that PEI, MA, Argentia and Arnolds Cove, NL (North West Atlantic 
populations, NWA) sequences were 100% identical to each other, whereas B. schlosseri from 
Hermitage and North Harbour, NL differed from these sequences in 28 and 25 base pairs, 
respectively. This suggests that B. schlosseri from Hermitage and North Harbour have different 
source populations compared to NWA populations. NL haplotypes were compared with 
European haplotypes obtained from GenBank. The Hermitage and North Harbour haplotypes 
were more similar to two haplotypes from the Mediterranean coast of France (ca. 100 %) than to 
the North American haplotypes (≥ 96.5 %). Thus, it is likely that the non-indigenous B. 
schlosseri from these two sites in NL came from the Northwestern Mediterranean Sea rather than 
from N. American populations, indicating different potential source areas for NIA from various 
sites on the south coast of Newfoundland. 
Supervisors: Dr. Don Deibel, Dr. Cynthia McKenzie  

 48



NOTES 

 49



NOTES 

 50



 
 
 
  
 

 
 
 
 
 

Don’t forget to change your clocks 
Saturday night – Spring ahead one 

hour. 
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