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1.0  Preamble:  


Studies of Aquatic Resources, in all its manifold aspects, are particularly relevant to the province of Nova Scotia, with its strong reliance on and association with natural resources.  The maritime provinces in general and our region of Northern Nova Scotia have traditionally had an economic dependence on aquatic resources.  In addition to traditional associations with aquatic resources, recently attention has also been focused on the need to ensure high quality water both for human use and for the fauna and flora that depend on clean water. 

Aspects of Aquatic Resources Include:

· Marine Fisheries

· Freshwater Fisheries

· Aquaculture

· Estuary & Wetlands management

· Watershed management

· Municipal Water Supply

· Forestry

· Tourism

· Sports Fisheries

· Coastal Communities


The human and natural environment at St. F.X. has allowed us to develop interdisciplinary research and teaching under the general umbrella category of aquatic resources. the only program of its kind in Canada. The undergraduate education and training component at St. F.X. is "Interdisciplinary Studies in Aquatic Resources" (ISAR), a new and unique program funded and approved by the Maritime Provinces Higher Education Commission (MPHEC).  In November 1997, $2 million over 5 years of additional federal and provincial funding has been committed to the ISAR program to offer these academic courses by extension using electronic media.  The program, in its first year of operation, has 21 students.  All indications are that the program will continue and be highly successful.  The research component that compliments these undergraduate academic programs is "Aquatic Sciences Innovations Program" (ASIP), an initiative by aquatically-oriented researchers at St. F.X. to combine their research programs into a multidisciplinary association and to offer research resources for the public good.  The people are an assembly of physical and social scientists whose interests focus on aspects of aquatic resources and who are funded through several different research agencies. The research ranges from nucleic acid synthesis to fluid dynamics and from molecular orbital calculations to the modelling of ruminant feeding.  The University is of a size which fosters interdisciplinary activity and researchers are fully connected to contacts around the world.  As a consequence, group members are actively engaged not only in collaborations within the University, but in a number of national and international  research collaborations. This introduces the truly innovative interdisciplinary nature of these teaching and research efforts and their outreach to the communities that use aquatic resources.


The Canadian Foundation for Innovation (CFI) will provide matching funds for research infrastructure to University based programs with partnerships for collaboratative research in industry or with contributions from Provincial Governments and private interests.  This document presents information on our programs so that you can see the utility of joining into the program so as to draw on its expertise.


CFI announced August 28 1997 that it plans to provide 40% of funding for successful research partner programs, the remaining 60% must come from provincial, corporate industrial and private sources.  Atlantic Canada Opportunities Agency (ACOA) qualifies as an industrial partner in these negotiations and already supports the Food Research Laboratory that is part of ASIP program at St.F.X. and has contributed to the $2 million awarded to the ISAR program. Industrial participation can be by cash contributions (one time or continuing) or contributions in kind.  The partnering arrangement is defined according to local needs and is not restricted except for conflict of interest guidelines.

2.0  Project Outline:

ASIP is innovative not only as a result of the separate research programs of the participants, but also because of the integrative and interdisciplinary nature of the interactions among the researchers and the wider community.  Each researcher individually has expertise and accompanying technical experience, instrumentation and external peer adjudicated research grants.  Collaborations form occasionally when a research problem spans the talents of two or more researchers and in basic research such cooperation is the norm, as it is mutually beneficial to the parties in the collaboration. Research groups are more formal long term associations of researchers all attacking the same, narrowly defined, problem and are typical of medical and government laboratories.  Industries, however, have multifaceted problems that crop up at unpredictable times and require a multidisciplinary approach to solve.  What we propose is a type of collaboration/grouping of researchers that can respond to the dynamic and multidisciplinary problems; this grouping has aspects of  both cooperative strategies and we call dynamic groups., i.e. problem oriented multidisciplinary groups that form if, as and when necessary.  This initial interaction then would lead to more permanent ongoing collaborative efforts in University-Industry R & D.


The ASIP research group will be able to bring a wide variety of perspectives to bear on a problem and may help the industrial partners to focus more rapidly on major aspects or on alternatives that one professional may not see.  If an industrial partner wishes to ask for input on a problem, then all academic members of ASIP would be presented with the issue and can get involved by meeting locally among ASIP participants in brainstorming sessions, if ideas are what is sought by the partner.  The diverse nature of the expertise within ASIP would result in many different suggestions, from which the industrial partner could select (or not) as possible course(s) of action.  Some faculty may be willing to provide input without fee while others may expect payment for such consultation.


If practical assistance is required by the partner, then the suite of laboratory facilities in the participating laboratories could be accessed by the partner to help them in a practical sense.  The faculty would participate by providing technical expertise in their area at least sufficient so that the partner could provide a technician (or scientist) who could then be trained on site for the purposes of completing the experimental series.  The partner would be expected to pay the technician and the costs of performing the experiments (materials and supplies).  The partner would have access to the instruments to which they have directly contributed, as well as other instruments  purchased with other partners help.  In this way, partners have access to more diverse facilities with less initial outlay.  Access to the instruments and laboratories by partners would be limited by the need for ongoing basic research, as the basic research program would have first priority.  However, at  St.F.X., most research instrumentation is underutilized during the academic year when faculty have teaching obligations.


For the partner, how is this better than having your own laboratory with the same instrumentation and expertise?  Many of the proposed facilities are highly specialized and need considerable expertise and experience to operate properly.  The facility has a capital cost, but also the ongoing cost of associated personnel (scientist and technician) and maintenance would make the laboratory cost prohibitive unless it were absolutely necessary to meet needs of day-to-day operations.  Also, the partner should not invest in a complex full time facility until it is known that it can actually solve problems successfully.  The provision of a diversity of instruments and facilities in ASIP means that the partner can respond to unexpected problems and do so quickly without having to create infrastructure first.   Also, once the problem is solved, it may not be necessary to carry unneeded infrastructure.  Many Nova Scotia industries operate as branch plants that are remote from the major research facilities of their corporation.  Participation with ASIP could significantly augment the ability of the Nova Scotia industry to respond to local problems using local facilities and create a degree of independent thought and capability separate from “home office”.

Summary of Benefits to Partners:

· Improved access to university lab facilities

· Access to scientific and technical expertise

· Access to diversity of instrumentation if as and when needed

· Improved preparedness for unanticipated instrumentation needs

· Reduced cost of carrying instrumentation

· Access to better  trained undergraduates

· Co-op training of lab technicians

· Improved community involvement profile

· Improved environmental profile

· Tax exemption for contributions in kind

· Tax exemption for contributions in cash


The University faculty would benefit by having the up-to-date facility available for their research and in developing possible linkages with industry.   The university would provide physical infrastructure, financial administration, communications hardware and software and partial support for maintenance and service of the instruments.  In return, the university could charge overhead costs typical of contract research.  Normally, that overhead would return to the participating laboratories to support maintenance, service and technical support. Students at the university would benefit in a variety of ways, including obtaining technical training on up-to-date facilities, opportunities to perform co-op research with industrial partners, temporary employment as technicians for the partners and possible access to employment within the industrial partners after graduation.  NSERC Undergraduate Summer Research Assistantships are dovetailed with University awards to provide a yearly cohort of young, energetic, career-motivated research assistants.  Research operating funds, freed from the burden of equipment costs, will immediately be channelled into research personnel.

Summary of Benefits for Faculty, Students and University:

· More interaction with industrial research partners

· Greater diversity of research equipment

· Replacement of outmoded equipment

· New research opportunities provided by equipment

· Better training opportunities for advanced undergraduates

· Improved research productivity

· Improved success in peer adjudicated grants competitions


The regional communities would benefit greatly, as municipalities are partners who can participate in the same way as do industries.  As well, the expenditure of resources and development of research laboratories in the university improve education in the university,  offer employment and training opportunities for members of the community.  Overall, when the research partnership works well and solves problems, then this should produce industrial success and concomitant development in the region.


Aquatic Sciences Innovations Program

Research Subgroups


The whole assemblage of researchers can be divided to include related subgroups who would be able to address certain aspects of a research problem.  Names are not included, rather the research specialties, and single researchers could easily ce members of more than one subgroup.  The idea is that the issues to be addressed could be routed to the appropriate subgroup initially to most appropriately match the need to the expertise.  The following is an example.




MACROBIOLOGY 

Food Research Lab

Animal Biology 

Plant Biology 

Biomaterials Testing

Environmental Biology

Toxicology
MICROBIOLOGY 
Microbiology

Cell Biology

Cell Culture

Biochemistry

Nutrient Analysis 

Molecular Biology

PHYSICAL SCIENCES

Geology

Toxin identification

Nutrient Analysis

Chemistry

Aquifer Analysis

Hydrology

PARTNER SUPPORT

Business Aid

Regional Economics 


Community Structure

Social Dynamics



ISAR Program






Many of these solutions that are sought by the Industry-University collaboration require laboratory facilities to attack the problem.  This is where the C.F.I. will be most important. The C.F.I. initiative by the Federal Government is aimed at encouraging exactly this type of development.  On the following pages are listed the specific infrastructural components that we need to perform the tasks.  Any portion of the whole would be an important advance. We list some example industrial applications of these types of instruments and laboratories.  Much of the proposed equipment replaces existing equipment, while some represent new directions for research at St. F.X.  

3.0  Funding Requirements


We have the aquatically-oriented research expertise (the result of directed hiring over many years) that has resulted in experts being hired in many areas of aquatic sciences.  These researchers communicate closely in our small university environment.  Additionally there is a wide international collaborative network established because our researchers work extensively with outside academic partners.  Yet we need the help of CFI and partners to provide facilities to keep our research at the forefront and to be most useful to our partners.  Frankly, there is a great need for updating laboratory infrastructure because of the decline in Federal research grants has reduced infrastructure grants to near zero and equipment grants are reduced to virtual lottery status with about 20% success rate for applications.  Meanwhile, the maritime provinces lack substantial foundation support of research.  The five year mandate of CFI to fund partner based research infrastructure is the only substantial source of research infrastructure money for the near future.  The CFI initiative we believe is the catalyst that will encourage association and linkage of university and industrial research in the Maritimes.

4.0 Description of proposed facilities:
Facility or Lab
Research Applications

(Benefit to Univ. researcher)
Industrial Applications

(Benefit to Partner) 

*indicates particularly suitable opportunities





Light Scattering spectrometer

$55,000


Analysis of reactions occurring in an opaque medium.
Polymerization reactions 

*Optimize rubber polymerization, paper formation, paint formulation

Ultraviolet/Visible/Near infrared Spectrometer with stop flow adaptation

$90,000


Chemical reaction products can be identified even if the reaction is extremely rapid, so transiently formed intermediates can be discovered to undestand how the reactions happen.
This machine would examine how polymerization reactions occur, in petrochemical (plastics), liquors, and effluents.



Materials testing Facility, MTS universal testing machine and data acquisition system $250,000
A materials testing facility, presently unavailable in the region, will be used in basic research on biomaterials, including properties of materials, new and recycled, in tension, compression and shear. Biomechanic analysis of hard materials.  Used to test bone strength, shell structure of molluscs, critical compressive stress and strain
Architects, engineers and building consultants in the local region will be able to conduct research on local building materials. Industries can test products or materials.  Knowledge of the strength and performance characteristics of a material is vital before such material may be used or reused with confidence in design and construction.  Ever more frequently, and following the mandate of the Nova Scotia government to reduce waste by 50% by the year 2000, old structural members are being salvaged and reused.

Ion Chromatograph


Separation of ionic components in liquids for subsequent analysis.
This machine is essential for initial identification of charged molecules in liquids.  

*Identification of components in effluents

Gas-liquid Chromatograph with Mass spectrometry detector

$30,000 (detector only for old GC)

$100,000 (new GC + detector)
Wide range mass spectrometry separates molecules of reactants or products.  Connected to a GC it works on volatile materials (gases, volatile liquids, etc)  Excellent analytical instrument for oils, lipids, gases, etc.
Identifies trace volatiles in small samples.

*Oil spill fingerprinting. Whose fault is it?

*Water pollution signatures.

*Batch analysis of oils in foods



Electron Microscopy Suite:

Microanalysis for Scanning EM ($50,000)

Transmission EM 

$250,000 


Animal cell surfaces, studies of fertilisation, Plant cell surfaces and root hair development,  Microbiology studies of bacterial surfaces and viral particles, Geology studies of crystal surfaces and microscopic fossils.  Microanalysis allows  simultaneous elemental analysis of samples.

Animal and plant subcellular structures, their development and changes with experimental manipulations.  Essential for cell biology. 
Opportunity to examine submicroscopic structure of surfaces (e.g. bearings, emulsions, entry points of infectious organisms, pollen) and can perform elemental microanalysis of materials (coal, steel, ore, glass), particularly inhomogeneous materials.

*analysis of wear in bearings or rails

Allows one to examine submicroscopic structure of ultrathin slices of embedded tissues.  Could be used  to study wood products, aquacultured organisms, their parasites and infectious agents. 

Computer workstations 

($40,000)


Modelling of complex systems and manipulation of large (national) databases in Physics, Aquaculture, Nursing and Public Health
 Multi purpose, but particularly useful for manipulation of large databases and modelling of complex processes or problems.

*optimization analysis to reduce costs of operation

Soil and groundwater resource facility 

Includes Atomic absorption spectrophotometer,  gas/liquid chromatograph and Stratagem Magnetotellurics Instrument to locate and measure aquifer resources.

$180,000
Aquifer analysis as to rock formations and chemical water analysis to assess water quality (dissolved gases, organic compounds, trace elements)
Water analysis, effluent analysis, aquifer assessment and municipal water supply.

*Fingerprint effluent; fingerprint oil spills

Boat and trailer 

$20,000
Remote sampling and collection in bays, lakes, streams and estuaries; instrument and diving platform.
Same applications.

Super critical fluid chromatograph

$40,000
Extraction procedures in purification of  chemicals and their analysis.
Super critical fluids are wonderful for industrial applications.  Here are a few:

*decaffination of tea/coffee

*purification of herbal derived drugs

*de-fatting of potatoe chips

*extraction of essences, and oils

*develop your own application

Infrared video microscopy system 

$90,000

$5,000 (interface with FTIR spectrometer)
Examination of internal structure in opaque materials (bone, fossils, ore minerals)
Assessment of wood, rubber, steel, ore, coal and other opaque materials.  

*analysis of tire wear to improve durability

*improve wood products

Modifications to NMR (Nuclear Magnetic Resonance) spectrometer

$100,000 (control console)

$40,000 (multinuclear probe)

$20,000 (variable temp.)
NMR is the most powerful chemical analysis tool, allowing the immediate molecular "neighborhood" of the reactants to be known.
The parent process for medical applications, in magnetic resonance imaging (MRI)

Confocal Laser Scanning Microscope 

$200,000 
A light microscope that produced optical sections and computer images of same for studies of cell structures and functions.  Particularly useful in immunocytochemistry, where fluorescent tags are put on specific cellular proteins.  One can determine how cells process and move around their various parts.
Useful in building 3-dimensional structural images of small translucent objects.  In pharmaceutical industry it is used to help assess how drugs act at the cellular level. 

Light Microscope Centre (a replacement of a Zeiss PIII research microscope with epifluorescence, phase contrast and Nomarski optics) 

$75,000
Observations of immunocytochemical, fluorescence and normal light microscopic images, with high resolution image capture cameras.  
Useful to examine cellular structures and functions, in pathology.

*determine infectious agent in aquaculture facility

Tissue and Cell Culture Facility (an expansion of current facilities to grow and maintain animal, plant and bacterial cells, to be placed in a level 2 biocontainment facility) $100,000
Used by microbiologists and cell biologists to maintain cell lines (groups of immortal cells that grow well) that are used as for drug action studies.  Also used to grow and identify bacteria involved in diseases.


Maintenance of microbes and yeasts, isolation/purification of microbes to identify disease-causing microbes and to test activity of antibiotics and antiseptics.

*determine bacterial contamination of  fermentation vats

Small Molecule Mass Spectrometer 

$60,000
This spectrometer separates and identifies molecules of 100 molecular weight and smaller.  It is ideal for dissolved gases (oxygen, carbon dioxide, hydrogen sulphide, methane) in aqueous samples.  Example research applications are in studies of how carbon dioxide is used by plant cells and how oxygen is used by animals undergoing exercise and in air quality monitoring.
Mass spectrometers could be used to identify levels of dissolved gases and small organic molecules in liquids to identify difficult toxicants in effluent.  Could be used for calibration of gas sniffers in mining applications or for independent analysis of air samples in mines and  workplace buildings 

*test for ethylene leakage from ethylene sterilizers in hospitals.

X-ray diffractometer

$200,000
Analysis of crystalline materials, especially in rock.
Mineral analysis in mining exploration.

*avoid another Bre-X

High pressure Par Density Meter

$65,000
Examines density of opaque mterials and is used in interface chemistry (reactions that occur at interfaces of liquid/solid/gas ciombinations)
How do surfactants work?  How do colloids react?

*what is actually happening in pulp liquors?

Micro-calorimeter

$65,000
Determines energy content of small samples of solids.  Tests small amount of reaction product for the chemical bonds therein.
Tells one the energy content of any solid.  

*determine the energy content of a foodstuff

*compare the energy content of  wood fuels while still standing in the forest!

Infrastructure Components

Helium refridgeration unit

$80,000

Liquid Nitrogen generator

$45,000

CNC milling machine

$120,000
Recollects precious Helium and repressurizes it.

Supplies liquid nitrogen for cooloing purposes (especially NMR and for biological storage of samples)

Replacement unit for machine shop
Medical applications and quick freezing.  



Food Research Lab upgrade.  Includes FTIR spectrophotometer reflectance accessory, freeze dryer, Texturometer and freezer $93,000
Analysis of food quality especially fresh and processed seafood products.  Development of novel techniques to assess food quality.


Applicable to any food product to assess and improve product quality but especially seafood products.

*improve texture of new fish product

3-dimensional laser-Doppler anemometer $278,000
Measurement of flow characteristics of gases near fixed or moving structures, studies of turbulence.
Applications in flow characteristics around fixed (e.g. air foils) and moving structures (e.g. fan blades, tires).

Controlled environment chambers replacement ($100,000)
The animal and plant care facility, rated the best small facility in Canada in 1996, needs equipment upgrades to maintain standards of care for the organisms held. These chambers regulate temperature, light level and quality as well as humidity.
Plants and animals in experiments or under investigative propagation would be held in these facilities.  Partners would use the facilities for the animals or plants involved in their experiments.

Ultraviolet Monochromater with 2 meter path length

$60,000
Analysis of chemical reactions in the gaseous state.
*What is happening in the chimney stack and how can it be avoided?

Molecular Biology Laboratory.  This is a group of about 35 individual instruments for handling, synthesizing, amplification and sequencing DNA and RNA 

$225,000

$45,000 (synthesizer)
Such a facility provides many opportunities, from studies of gene expression in developing animals to genetic manipulations of plants and micro-organisms.
Currently is used to manipulate genetic characteristics of target organisms (e.g. bacteria, yeast, plants) and to identify genetic stocks of fish.

*transgenic fish that are disease resistant

Particle Imaging Velocimetry System $225,000
In engineering research  for assessment of flow characteristics of liquids or gases adjacent to surfaces, such as air and hydrofoils.  To design efficient air foils and hydrofoils, smooth laminar flow must be maintained in the thin boundary layer next the foil. 
Wide application for examination of flow through tubes such as pipelines, turbines and for air and hydrofoils (propellers and fan blades).  The advantage would be reduced power consumption by using more efficient means of moving fluids and air.

  

5.0
Research Interests of participating Researchers


Alan J. Anderson, Ph.D., Queen's Geological Sciences, Associate Professor


The primary goal of my research is to define the chemical controls of hydrothermal mass transport and mineral deposition in crustal rocks with emphasis on ore forming environments.  I have developed and successfully applied several spectroscopic techniques to examine the structure and composition of geologic fluids at hydrothermal conditions.  This information is needed for modelling and predicting the sites of hydrothermal ore deposition. The data obtained is also important for developing methods for disposal of nuclear contaminants and for understanding corrosion in power generating systems.

 Manuel Aquino, Assistant Professor of Chemistry


Research Area: Synthesis and study of ruthenium, rhodium and osmium carboxylates as potential anti-cancer agents.
Publications: K.D.Drysdale, E.J.Beck, T.S.Cameron, K.N.Robertson, M.A.S.Aquino, Crystal Structures and Physico-Chemical Properties of a Series of [Ru2(O2CCH3)4L2](PF6) Adducts.  Inorganica Chimica Acta, 256:243-252 (1997)


Main Interest in Present Proposal: Use of X-ray diffractometer, UV/VIS/NIR spectrometer and stopped-flow adaptation
John Buckland-Nicks, Ph.D., Alberta, Zoology, Associate Professor


My research focuses on the role of sperm in fertilisation of molluscs from the standpoint of cell biology and ultrastructure. Although aquaculture of molluscs is well established for external fertilizers such as clams and mussels, virtually nothing is known about internal fertilizers including most snails. Populations of key economic species, such as the Queen Conch in the Caribbean, are being depleted because natural production is not keeping pace with demand. Experiments in my laboratory are among the first to show that artificial fertilisation may be possible through the use of serotonin to induce spawning of eggs and maturation of sperm.

James F. Cormier, Associate Professor of Chemistry


Research Area: Nucleic acid synthesis; Synthesis of Environmentally Significant Organic Compounds 
Publications: J.F. Cormier, J.B. Plomley, Normal Phase HPLC Resolution of 5'‑Protected Nucleoside Methylphosphonamidites, Journal of Chromatography 662:405‑410 (1994); C.D. Metcalfe, T.L. Metcalfe, J.F. Cormier, S.Y. Heustis, A.J. Niimi, Embryotoxicity of Polychlorinated Diphenyl Ethers to Japanese Medaka (Oryzias latipes), Chemical Environmental Toxicology, in the press.

Anthony Davis, Ph.D., University of Toronto, Professor


Research and publications concern the social and economic organization of Atlantic Canadian, West Highland Scottish and North Norwegian coastal communities. Within this work, particular focus is given features such as the economic and ecological anthropology of small boat fishing, the historical and social structural dimensions of community organisation, and the socio-economic impacts of fisheries management public policies. The applied and impact assessment dimensions of this research interface constructively with the practical application results and processes arising from the partnership of aquatic resource stakeholders with physical and biological science researchers. I am also Coordinator of the St.F.X.U. Undergraduate Interdisciplinary Studies in Aquatic Resource programme.

M. Edwin DeMont, Ph.D., U.B.C., Zoology, Associate Professor


My research is in comparative biomechanics.  We are currently working on two different projects.  The first is on microfibril-based arterial systems, for example in the lobster.  We are using the lobster artery as a model system to examine how changes in the microfibrils modify the properties of the whole artery.  The work has direct applications to a human connective tissue disease called Marfan Syndrome.  The second project is on aquatic animal locomotion,in particular and scallop and the squid.  We can now fully describe the mechanics of swimming in the scallop.  This work has direct applications to fishery management, for example in calculating the catchability of scallops.  We are applying our work on scallop locomotion to the more complex animal, the squid.

Moira Galway, Ph.D., Australian National University, Assistant Professor


My research lies in the field of plant structure and development.  At present I am working with flowering land plants, but my research experience includes graduate work with freshwater algae.  In addition, many of the skills and techniques employed in my research program (such as immunocytochemical labelling methods, cryopreservation, analysis of cell and organ growth, electron and light microscopy) are also applicable to the study of aquatic organisms.

David J. Garbary, Ph.D., Liverpool, Botany, Professor


My research in the biology of marine algae deals with a wide range of seaweeds from the perspectives of systematics, ecology, cell biology and development. My laboratory has been doing extensive work on the biology of Ascophyllum nodosum (rockweed), an intertidal alga of economic importance in eastern Canada.  I recently discovered the highly invasive alga Codium fragile in the southern Gulf of St. Lawrence, and this may be of interest to the fishing industry because of  potential impacts on Irish moss harvesting and changing community structure in areas important for lobster fishing and shellfish aquaculture. 

Lori L. Graham, Ph.D., U. Calgary, Department of Biology, Assistant Professor


My research in bacterial pathogenics employs morphological (electron microscopy), biochemical and molecular genetics methodologies to examine the role of bacterial cell surface structure and chemistry in initiating and maintaining disease states in humans and animals.  Previous studies have examined bacterial pathogens of salmonids and current studies involve the production of antibacterial proteins by fresh water perch.  Bacterial infection studies would be directly applicable to the aquaculture industry and the antibacterial compounds have general industrial/medical applications.

Naeem Jan, Professor of Physics


Research Area: Critical Phenomena; Phase transitions, Complex integrating systems Publications: P.H. Poole, S.C. Glotzer, A. Coniglio, N. Jan, Emergence of Fast Local Dynamics on Coiling Toward the Ising Spin Glass Transition,  Physical Review Letters 78:3397 (1997); T.S. Ray, N. Jan, Journal de Physique I (France), 4:2125 (1993) 


Main Interest in Present Proposal: Computer modelling and simulations

Dieter Klapstein, Associate Professor of Chemistry


Research Area: Synthesis and conformational analysis of unsaturated carbonyl compounds by molecular spectroscopy and computational modelling.


Publications: J. Campbell, D. Klapstein, P.F. Bernath, W.M. Davis, R.T. Oakley, J.D. Goddard, Electronic Excitation of the 1,2,3,5-Dithiadiazolyl Radical. A Spectroscopic and Theoretical Analysis, Inorganic Chemistry 35:4264-66 (1996); D. Klapstein, W.M. Nau, Variable Temperature Infrared Spectroscopy of Chlorocarbonyl Isocyanate Cl-CO-NCO and the Effect of Polarizable Substituents on the Conformations of Carbonyl Isocyanates and Isothiocyanates, Journal of Molecular Structure 317:59-67 (1994)

William Marshall, Ph.D., U.B.C. Zoology, Professor


My research in physiology, endocrinology and toxicology of fish seeks to reveal how fish adapt to extreme environments. Our current work on molecular biology of membrane transport in estuarine species is applicable to basic animal physiology and to crosscutting disciplines including Cystic Fibrosis (fish salt transport is via the same ion channel as produces CF in humans), estuarine environmental quality and aquaculture of fish. Industries may be interested in measurable fish and water quality issues.

Mike Melchin, Ph.D., Western, Geology, Assoc. Prof. and Chair Geology


My research in paleontology and sedimentology involves the evolution, taxonomic classification, paleoecological analysis and regional implications of graptolites and related fauna. I also study modern analogues of these ancient sedimentological environments.  

Anthony Miller, Ph.D., Queen's, Biology, Associate Professor


I am investigating the photosynthetic processes of cyanobacteria - how they acquire CO2 and the influence of O2.  The techniques I use include mass spectrometry, fluorescence spectroscopy,O2-electrode measurements, enzyme analysis and carbon-14 tracer analysis.

D. Gerard Marangoni, Associate Professor of Chemistry


Research Area: Colloids, Surfactants, Calorimetry


Publications: E.J. Beck, J.F. Caplan, E.K. Comeau, C.V. Howley, D.G. Marangoni, Micellar Properties of a Novel Series of Two-Headed Anionic Surfactants: the 1,2-Disodium Alkanedisulfates, Canadian Journal of Chemistry, 73:1741-45 (1995); J.C. Burrows, D.J. Flynn, S.M. Kutay, T.G. Leriche, D.G. Marangoni, Thermodynamics of Micellization of Alcohol/Surfactant Mixed Micelles as a Function of the Alcohol Concentration: A Comparison of Temperature Derivatives of Ln(Xcmc) to Direct Measurements via Calorimetry, Langmuir 11:3388‑3394 (1995)


Main Interest in Present Proposal: Use of spectroscopy facility

Brendan Murphy, Ph.D, McGill, Geology, Professor


My research deals with the relationship between plate tectonics and geochemical cycling.  The geochemistry of ancient igneous, metamorphic and sedimentary bedrock fundamentally influences soil and freshwater chemistry.  I use major, trace, rare earth and isotopic discriminants to understand this relationship. 

Marian Naczk, Ph.D.,   Human Nutrition, Assoc. Prof., St.F.X.

G.E. (Buck) Newsome, Ph.D., Carleton University, Professor


The main thrust of my research  is fish population dynamics using (Perca flavescens) as a research tool.  Work to date has implicated wind-generated internal seiches and local upwellings of cold, deep water causing themal shocking of developing perch embryos on their spawning grounds. The consequence is that storms occurring during the critical developmental period result in poor recruitment for that year and reduced egg production when the poor year-class matures at age three.  Expertise of interest to industrial applications include freshwater ecosystems, fish development and growth, as well as habitat monitoring instrumentation. 

John G. Phyne, Ph.D., McMaster University, Associate Professor


My work examines the legal and regulatory dimensions of coastal resource management with a specific focus on disputes associated with the introduction of industrial aquaculture in marine environments. The methodologies employed in my research include: questionnaire design, semi-structured interviewing and archival research. Whenever possible, I collect qualitative and quantitative time-series data. My research interfaces with the natural sciences in that an understanding of the impact of aquacultural industrialisation upon human settings and the viability of marine ecosystems is indispensable for informed public policy and socio-economic development.

Emeka Oguejiofor, Assistant Professor of Engineering


Research Area: Structural Engineering; Finite Element Modelling of Structural Behaviour; Shear Connector Behaviour in Steel-Concrete Composite Floor Systems Publications: E.C. Oguejiofor, M.U. Hosain M.U. 1997. Numerical Analysis of Push-out Specimens with Perfobond Rib Connectors, Journal of Computers & Structures, 62:(No. 4)617-624 (1997); T.S. Koko, E.C. Oguejiofor, Simplified Finite Element Modelling of Grid Stiffened Composite Panels, Proceedings of the Canadian Society for Civil Engineering 2nd Symposium on Applied Mechanics, Sherbrooke, Quebec, May 27-30, p201-210 (1997)

Rom Palepu, Professor of Chemistry


Research Area: Thermodynamic Properties; Colloidal Chemistry; Polymer-surfactant interactions; Solution Chemistry of electrolyte and non electrolyte systems. Publications: K. Gracie, D. Turner, R. Palepu, Thermodynamic properties of Micellization of Sodium Dodecylsulfate in binary mixtures of Ethyleneglycol with Water, Canadian Journal of Chemistry  74:1616-25   (1996); S. Smith, P. Wiseman, L. Boudreau, G. Marangoni, R. Palepu, Effect of Microheterogeneity of Bulk and Surface properties of Binary Mixtures of Polyoxyethene Glycol Monobutyl Ethers with Water, Journal of Solution Chemistry, 23:1-16 (1994)


Main Interest in Present Proposal: Characterization of new surfactants and their interactions with polymers of industrial importance.

David Pink, Ph.D., Professor of Physics , Director Food Research Lab, St.F.X.


Research Area: Condensed matter theory (biological membranes, soft matter, materials science, magnetic systems)


Publications: D. Pink, M. Belaya, V. Levadny, B. Quinn, A Model of Polar Group Statics in Lipid Bilayers and Monolayers, Langmuir 13:1701 (1997); A. Georgallas, V. Nams, D. Pink, A Model of Ruminant Behaviour Which Results in Patchiness in an Homogeneous Landscape, Ecological Modellings, submitted


Main Interest in Present Proposal: Use of hardware and software to analyze results of my computer simulations; Collaboration with co-applicants on modelling "large complex systems" e.g Nursing Department and H. Beltrami in Geology. Research in application of mathematical and experimental techniques to evaluate seafood quality. 

Willie Quinn, Ph.D.Queen's U., Engineering, Professor, St.F.X.

My research seeks to develop an understanding of the processes of transport of momentum, heat, and mass in turbulent shear flows.  The candidate flows examined, which are found in industrial processes and in the environment, are:  jets, wakes, and boundary layers.  The understanding thus developed can then be utilized in a number of  technical areas, such as in the reduction of drag in transportation vehicles, noise reduction in jet aircraft, performance improvement of air-breathing engines, among others.  A by-product of the research will be a consistent and reliable databank which will facilitate turbulence modelling of three-dimensional flows. Publications: W.R.Quinn, Turbulent Mixing in a Free Jet Issuing From a Low-aspect-ratio Rectangular Nozzle, The Aeronautical Journal of the Royal Aeronautical Society, 99:(No. 988)337-342 (1995);  W.R.Quinn, Interrupted Jet as a Candidate for Mixing Enhancement in Aircraft Ejectors, Journal of Aircraft, 31:(No. 4)811-817 (1994)

Norman Seymour, Ph.D. MacDonald College, McGill, Professor & Chair


My research in behavior and ecology of ducks is of both theoretical and applied interest.  Ducks occupy a diversity of wetland habitats and my research investigates factors influencing their distribution and abundance.  This research has direct implication to population management, including potential conflicts between fisheries/aquaculture and waterfowl.

Truis Smith-Palmer, Professor of Chemistry


Research Area: Analytical - polymers, surfactants, air pollutants.


Publications: T.Smith-Palmer, N. Campbell, J.L. Bowman, P. Dewar, Flocculation Behaviour of some Cationic Polyelectrolytes, Journal of Applied Polymer Science 52:1317 (1994);  C.W. Angle, T. Smith-Palmer, B. Wentzell, The Effects of Cationic Polymers on Flocculation of a Coal Thickener Feed in Washery Water as a Function of pH, Journal of Applied Polymer Science 64:783 (1997).

Barry R. Taylor, Ph.D.  Calgary, Biology, Adjunct Professor, Biology


My applied ecology research on the dynamics of organic matter in aquatic ecosystems has implications for water quality, animal production, toxicology, and transport of metals.  Present research concerns possible control of nuisance algae or rooted plants with plant leachates or organic matter additions to sediments.  I am also working to refine methods of water quality monitoring with benthic invertebrates, a matter of direct benefit to all industries discharging wastes to surface waters.

Barry Wallbank, Associate Professors of Physics


Research Area: Laser-assisted electron-atom collisions; Absolute cross sections for electron-impact excitation of atomic ions


Publications: B. Wallbank, J. Holmes, Low-energy electron-helium Scattering in a CO2 Laser Field, Journal of Physics B. 29:5881-7 (1996); Y.S. Chung, N. Djuric, B. Wallbank, G.H. Dunn, M.E. Bannister, A.C.H. Smith, Resonance Interference and Absolute Cross Sections in Near-Threshold Electron-Impact Excitation of the 3s2 1S ( 3s3p 3P and 3s2 1S ( 3s3p 1P Transition in Ar6+, Physical Review A. 55:2044-9 (1997)

P. James Williams, Ph.D. Memorial U. Nfld., Assistant Professor of Aquatic Resources


Effective environmental monitoring in aquatic systems is a complex task, requiring expertise from many disciplines of science.  My research explores the feasibility of the use of biological systems, called biomarkers, to monitor contaminants in aquatic systems.  This approach calls for a number of researchers working at various levels of biological organization (for example, the molecular, biochemical and histological level) to examine organisms that have been exposed to some contaminant, either in the laboratory or in the field setting.  In this way, the optimal biomarker system(s) may be determined, and the specificity and dose-response characteristics of the response established.  The biomarker approach can represent enormous savings in costs when compared to traditional analytical methodology, and yet still provide reliable, biologically relevant monitoring of aquatic systems.

We hope that you will see value of this initiative

for your particular type of research needs

and join the Aquatic Sciences Innovation Program!
Appendix 1: Example Scenario 

Let’s imagine an aquaculture facility in an estuary experiencing is some difficulty.  There are several clear examples problems one could cite; here is a sample:


1: domoic acid toxin,

 
2: paralytic shellfish poison,


3: die-offs,


4: suboptimal growth,


5: pollution of water,


6: low product price,


7: low employee morale/ high turnover.

 
ASIP includes “Partner Support”, “Macrobiology”, “Microbiology” and “Physical Sciences” as broad subgroups of expertise.  The “Macrobiology” group could approach problems 1 through 5. . The “Microbiology” group could suggest possible avenues to help with  problems 3, 4 and 5. The “Physical Sciences” could offer suggestions as to the handling of problems 1,2,4 and 5.  The “Partner Support” subgroup, aimed at the economics and the people involved in the business, could provide suggestions on the problems 6 and 7. 
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A problem is brought to the ASIP research group to be analyzed to detect major components for further examination.  Selection by the partner of the major components to pursue would result in instigation of experiments  to address the problem.  Let’s say arbitrarily it is a combination of  “low employee morale” and “die-offs” of the organism under culture.  Studies can then be undertaken in the needed disciplines (indicated above) to seek a solution.  The “partner support” group could assess causes of low morale.  Is it low self esteem, low pay or excessive demands or poor advancement opportunity?  How does community structure impinge on employees and their families?  The other subgroups simultaneously assess the cause of the die-offs and means of avoiding future die-offs.  Is it a pollutant?  Is it overcrowding and disease?  Is it a toxicant?   Would a change in food quality help?   The interdisciplinary nature of ASIP can also detect important cross disciplinary actions, for example reduced caring and alertness among demoralized employees in spotting early signs predictive of die-offs could contribute to the severity of  the die-offs.   These community based facets are unique to this initiative.

