Ref. No. 5136/704 27 April 1997
Dr. Antony B. Dickinson

International Liaison Officer

Department of Biology

Memorial University of Newfoundland

St. John’s Newfoundland

CANADA AIB3XS

Fax: (709) 737-4330

RE: POSSIBLE COLLABORATION BETWEEN SUT
AND UNF

I am most greatful for your letter of 4 April regarding the interest of your
University in a possible linkage with SUT in the field of Environmental Science ( focus
on Environmental Bilogy). It is with great interest that I noted your courses in
Freshwater-Ecology and Plant Physiogical Ecology. Please let me know how we could
have exchange or sharing of course materials, exchange of faculty and students and
collaborative research. I do not know if you are aware but we now have collaboration
with 4 Canadian Universities in Engineering and Food Science with partial support from
CIDA.

Our potential partner in Vietnam in Food Technology project are the Hanoi
University of Agriculture and Hanoi University of Technology. Can we discuss possible
ways of Third Country cooperation under CIDA or other Canadian Foundations as source
of funds? Our interest includes possible involement of any Canadian Food Industry that
may want to open a pilot plant in the university-either in Thailand and/ or Vietnam.

I would appreciate highly receiving advice as to how we could actualize our
interests and intentions.

Thank you.

Yours sincerely,

(Prof. Dr. Ruben C. Umaly)
Director, Center for International Affairs
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Dr Reuben Umaly

Director, International Affairs Centre
Suranaree University of Technology
111 University Avenue

Muang District

Nakhon Ratchasima

Thailand

.x' 66 44 216 122 April 4, 1997

Dear Dr. Umaly,

We are informed by the Asia Pacific Foundation of Canada that their Canadian Education Centre
in Bangkok has been approached by your university for assistance in developing links with
Canadian institutions. This letter therefore constitutes an expression of interest on behalf of
Memorial University of Newfoundland. The university is situated in Canada's most easterly
province, and one which is Jargely rural in nature with a primary resources-based economy The
university currently has some 18 000 full and part-time students. Further details can be found on
the internet (Wwww.mun.ca).

| also note that you are specifically interested in establishing B.Sc¢/Ph D programs in

ironmental Biology and related areas (environmental science, environmental engineering and
environmental auditing. Memorial University offers these or very similar programs, as shown in
the abstracts attached to this letter

[ see also that you are interested in further developing your degree program in Food Technology,
and obtaining collaboration on an agrofood/agrobusiness proposal with the Hanoi University of
Agriculture. Qur Department of Biochemistry, and the Food Technology Unit of our Marine
Institute has relevant expertise, including the operation of a Foed Science Pilot Plant for the
development of new materials and processes. Relevant brief information is attached

Memorial University of Newfoundland also has significant international development assistance
experience, and is currently operating a Canadian International Deveiopment Agency (CIDA) -
funded institutional linkage program in Vietnam focussing on training of primary health care
workers, and through its Marine Institute is working on aquaculture and coastal zone mangement
projects in Vietnam and Cambodia respectively. We also have some experience in Thailand. In the
past we have worked with Srinakharinwirot University, and currently have an academic exchange

St. John's, Newioundland. Canada A1B 3X5 ¢ Tel i709: T37-4033 » Fax: i709. 7374330



agreement with Naresuan University.

If you wish to pursue this expression of interest further, I can be contacted at the phone/fax
numbers on this letter, and by email at adickins@morgan.ucs.mun.ca.

Sincerely, o
ot Yh—

Dr.Anthony B.Dickinson
International Liaison Officer
M ssociate Professor, Department of Biology.

cc. Dean of Science
Dean of Engineering and Applied Science
Asia Pacific Foundation of Canada
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SIR WILFRED GRENFELL COLLEGE

DEPARTMENT OF

ENVIRONMENTAL SCIENCE

Studying the Environment. ..

The environment. It's all around us, a headline in
gvery newspaper, but what do we really know about it?

As the 20th century draws t0 a close, we are all
paying more and more attention to the natural world —

air, rivers, forests, oceans and resources we once

k so much for granted.

Does industrial progress necessarily mean wholesale
environmental destruction, or can the impact of
progress on the natural world be lessened? What can be
done to restore an ailing habitat?

As scientists attempt to answer these questions the
knowledge they acquire is applied to our world In
countless ways. As we become more aware of the
effects we have on
pianet Earth, people
who can help us
understand will be in
demand.

Qur environmental

sglence degree
‘ram is designed
te produce biology
and chemistry
graduates who can
work in dozens of
gifferent positions to
betier the country's
understanding of, and
interaction with, the
natural environment.

... on Newfoundland's West Coast

Memorial University's undergraduate environmental
science program is offered only at Sir Wilfred Grenfell

--------------------------------------------------------------------------------

College in Corner Brook. The city, located on the west
coast of the island of Newfoundiand, is an ideal place to
undertake studies of the environment.

Within an hour's drive of campus, you can observe a
range of natural habitats not found anywhers eise in the
viorld, including wetlands, boreal forest. the ocean, river
systems, and sub-Arctic tundra.

All the book-learning in the world cannot substitute
for up-close study of the creatures who inhabit a salmaon
stream, a peat bog, or a beach.

.. at Grenfell College

The inler-discip!inary naturs of Grentell Cellege is a
great benefit. Students in environmental science can
expect reqular
interaction with
people engagad in
related cr vidaly
divergent topics.
You may share a
coffee with
someone preducing
environmartz! art,
or discuss the
sociological impact
of scientific
decisions with
someone dcing
research in that
area.

Because knowledge of the environment cannot be
gieaned solely through a microscope, our pregram
includes courses in the ethics and political theory of the
environment.

...........................................................................



Description of Program

The environmental science program is
multidisciplinary, combining aspects of the natural
-ciences, specifically as they contribute to a greater
wareness and understanding of the environment. The
srogram provides a broad education in several areas of
cnivironmental science 1o enhance your appreciation of
he scientific, social, cultural and political issues that
mpinge on the environment. It also provides focused
n-depth knowledge in a single discipline as it relates 1o
the environment,

With its owo streams and potental for the additon
of other streams, this degree will be attractive o
stude @@ ho are seeking higher education in a focused
cnvironmental science program and who value a
special lacale that offers a close, friendly aunosphere
with relatively small class size and high quality
mstruction.

General Degree

The general BSc in environmental science requires
40 credits, usually earned over a four-vear course of
study. Of those 40 credits, between 26 and 29 are
compulsory.

All students take basic chemistry, biology. calculus,
«nd statistics courses, Other required courses common
10 both streams are principles of ecology, and several
specially designed environmental science courses such
45 an environmental seminar, computer-based scientific
writing, and a one-semester research project.
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Grenfell College is a liberal arts institution. with
the philusophy that graduates need to know about
more than their area of specialization in order 1o be
able to make their maximum contribution to our
society,

The Grenfell College BSc program is an inter-
disciplinary one. designed to give vou a broad base of
general knowledge as well as depth in one subject area.
In addition to your specialty, we require yvou te
complete a core program.

Core Requirements for the Bachelor of Science

Literacy: You must complete 10 designated writing
courses, including a first-vear English sequence.

Numeracy: The two courses in mathematics
required to fulfil the numeracy requirement are part of
vour BSe studies. You must also pass the General
Mathernatical Skills Test, designed 10 ensure our
students can perform basic mathematical funcuons
necessary to live in modern society.

General Education: In order o ensure students
have been exposed to a broad range of subjects, six
designated general education courses must be
completed, from at least four dilferent subject areas.

Writing and General Education courses can be
taken as clectives; we urge you to consult with vour
faculty adviser and the university Calendar to ensure vou
are accumulaung the appropriate credits. Some of the
writing and general education courses overlap with the
BSc requirements.

Honors Degreé

The honors program comprises 40 credits, and can
also be completed in four years. Course requirements
are slightly different. and honors students must conduct
an original research project over two semesters.

Honors students must also satistv the basic
requirements for a Grenfell degree as described above.
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Faculty

Grenfell's Chemistry Deparument is made up of PhD
chemists with national and international reputations in
their areas of expertse. These include physical /inorganic
and environmental research (migration of pollutants
through the geosphere) — externally funded: organic
polvmer and pesticide research — internally funded;
science cducation; chemical education and curriculum
development; history of science and women in science:

and texibook writing.

Grenfell's Biology Department includes biologists
with research interests and expertise in a variewv of
botanical, zoological. and ecological areas related to
Newfoundland fresh-water and terrestrial habitats,

Like all faculry at Grenfell College. instructors in the

Bi:z:!,and Chemistry deparunents consider students
theirtrst priority. The closeknit atmosphere of the
college allows for considerable interaction. [t's not at all
unusual for science student experiments and
groundhbreaking faculty research to be conducted at the
same time., in the same laboratory.

Biology Stream

This stream concentrates on the relationships
between environmental factors and organisms in
terrestrial and freshwater habitats.

In your first two years, you will gain a broad
background in general biology through courses
emphasizing the structure, function and
classification of the various kingdoms of fife,

In your third and fourth years, you will use this
knowledge to premote an understanding of how
environmental factors influence organisms at
different levels of biological organization, from
single-celled creatures to the fargest mammals,
from one leaf cell to the interaction of everything
that lives in a forest.

....................................................................

Chemlstry Stream

You will learn about the physical and chemical
properties of naturally occurring and anthropogenic
(devised by humans) substances, and how they
interact with the environment,

The first two years include survey courses in

JInorganic, physical, environmental and organic

chemistry. You will learn about important global
topics including the ozone layer, global warming
and air pollution before focusing more specifically
on areas of chemistry related to the environment.

In-depth courses in the third and fourth years
include atmospheric, industrial, environmental
analytical, aquatic, and environmental organic
chemistry. -

Students in the hanors program of the
chemistry stream will take additional advanced
courses in aquatic chemistry and environmental
organic chemtstry and complete a majer two-
semester research project. !

Because there s more to the envlronment than
science you will also take a philosophy course in
environmental ethics and an anthropolagy course
covering how cultural crises affect the enwronment
and wce versa. ' ;

Our biology stream emphasizes field stugies in
the rich range of natural settings found only in
western Newfoundland.

The experience you gain will allow you to
understand the interrelationships involving the
physical, chemical and biotic components of the
environment, appreciate the ecological and
social implications of environmental
modification, and comprehend environmenrtal
issues and problems at the local, national and
global levels.

....................................................................
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Where You'll Go

The economic future of Canada, many experts
agree, is based in science and technology. One of the
muajor areas of scientific interest is the environment. in
part because our social and economic futures are so
dependent on the world around us.

At Grenfell, we expect that future emplovment
opportunites, therefore. will lie in private and public
sectors associated with the environment. Graduates of
the general bachelor of science (environmental
science) might expect to be emploved as science
technologists in environmental laboratories, or in
analvtical laboratories supenising technicians. The
degree will prepare you to continue studies in
progaasional programs such as environmental law,
bt:‘i administration, librarv science, or the medical
professions, including the growing field of indusirial
hyvgiene. Your degree might also lead to a career as an
educator or a science journalist. passing on vour
knowledge and awareness of the issues.

Graduates of the honors program mav find
emplovment in government or industnal laboratories
lcading research and development projects. For those
seeking academic positions, pursuit of graduate
programs is possible. Several universities in Canada
‘Queen’s, University of Aiberta) offer MSc and PhD
programs in environmental science and mav provide
students direct access to graduate school.

Facilities

. s in the biology stream will focus on

laboratory and field studies of the richlv varied
environments on the west ¢oast of Newfoundland.

Access to a universiry field station and cooperative
interaction with provincial and federal parks and
torestry departments provides a solid practical
background for interpretation of biotic and abiotic
features of the boreal forest biome.

The major laboratory courses in envirommental
snahvicai chemistny are housed in a new laboraton.
cquipped with the very Jatest nsuumentaion: gas

hromatography/ mass spectromety; high-performance
liquid chromatography: Fourier transform infrared:
stomic absorption: ion chromatography; diode array
alaviolet visible spectrophotomeny: specuofluorimeny
and clectrochemical apparatus.
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Admission Requirements

For Memorial: Generally speaking. Memorial
University requires high school graduation with a 70
per cent average in all courses. Consult the universine

Calender for specific requirements by province and
country.

High school chemistry is pre-requisite to Chemistry
1200 and 1001. Advanced Mathematics and Physics are
stronglv recommended as well.

There is just one application form for Memorial
University. If you wish to atend Grenfell College.
specify when vou applv.

For the program: Students will normallv he
admitted into the environmental science program after
completing first-vear science courses at Grenfeli.
Students entering Memorial University from high
school who wish 1o pursue a degree in environmental
sctence should consult with the co-ordinator of the
Chemisuy or Biology departments at Grenfell 1o
determine which first-vear courses thev should take o
caomplete the degree in four vears.

Want more Information?

If vou're interested in the BSc with specialization
in environmental sciences, contact the Registrar’s
Office. The adviser on duw will be happy to answer
vour questions and ‘or refer vou to someone in the
department.

il info@beot

c-:? uk.swge.mun.ca
hdme page hup:/‘www.swge.mun.ca

Poblished by the Divasion of Universine Reations for
Sir Wilired Grenfell College

Pis vography by Photographic Services, Diision of Universin Relatons,
evceot front cover by Bilogy Deparcnent, Geenfell College
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THE FACULTY

DEANS AND DIRECTORS
Christopher A. Sharpe, Ph.D., Acting Dean of Graduate Studtes.

Arts: T. M. Murphy, Ph.D., Dean.

Business Administration: R. W. Blake, Ph.D . Dean.

Education: T. Piger, Ph.D., Dean.

Engineering and Applied Science: R. Sesnadr. Ph.D.. Dean.

Medicine: | Bowmer, M.D., Dean.

Nursing: M. Lamb. M.N., Director.

Pharmacy: G. R. Duncan, D.Phil., Director.

Physical Education and Athletics: W. L. Redden. Ph.D.. Director.

Social Work: J. Penneil, Ph.D., Director.

Science: A. Law, Ph.D., Dean,

Interdisclplinary Programs
Aquaculture: S. Goddard, Ph.D., Coordinator.
Biopsychology: W. Mentevecchi, Ph.O.. Coordinator.
Environmental Engineering and Applied Science: F Curtis. PErg.. Chair.
Environmental Science: T. Abrajano, Ph.D.. Char
Humanities: W. Barker, Ph.D., Chair.
Toxicology: B. B Virgo, Ph.D . Chair.
Women's Studies: R Tite, Ph.D., Chair.

FACULTY RESEARCH AREAS

Aquaculture: Mussel and scallep culture. development of new candidate species. fish nutrtion, and aspects of charr aguacuture,

Biochemistry: Envircrimental bicchemsity, ‘cxicology. metabelic -egulation, nutritional biochemistry, molecular and cell dislogy

macromolecules, lip:ds. membranes, glycoprotens. focd science, food e-gneering. and marine biotechnoicgy

Biology: Biopsychology marine biclogy. ecclogy of acuatic orgamsms shysiclogy. microbiology. and popuiation mo'oqy.

Biopsychology: Marire mammal and seabird erergetics normonal ascects of parental benhavior: mating systems of fish: spat.ai ‘ynams cf
rine animals. and berawor of larval fish, whales, anc tirus as bic-irc cators in marine and terrestna!l ecosyslems

Isiness Administration: Marketing research. consumer researcn, market segmentation from both a domestic and ~icrnat

perspective, international topics. small business research. accounting, ‘rante, managament information systems. organization. . anraviet

and decisien-making and policy research.

Chemistry: Araiyticai’environmental. electrochemislry inorganic chemsiry, marine chemistry, organic chemisty, physical chem sty anc

theoretical computaticnal chemistry.

Classics: Greek and Latn ‘iterature Greek and Roman risiery and nisizrography, and ancient thought.

Computer Science: Computational compiexity. comgutatonal gecmetry ccmputer-aided des:gn. computer graghics. computer visicn

analysis and clustenng methods, datatase concurrercy conlrol and recovery, datafiow architectures, development of mathematical scv.

functional arz 'cgic grogramming languages, image processing. knosedge-based systems, modeling and performance evaluator o

systems, neural retworks, numenc cemputalions. paraile! £rocessing, caiern recognition, scfiware engineering, ard VLS! design

Earth Sciences: Manre geoscience; igneous. metamorphic and seciTentary petrology: manne geology and gecphysics. envircnmenta

grochemistry. paieoniclogy and palynology: structural geclogy and tectanics; geochronolugy. economic geology and nineral cepcsi's,

mineralogy ang geochernistry: hydrogeology: petroleum geology: crusta geophysics; seismology: magmalism. ang regional geolcay.

Economics: Microeconomics, macroeconcmics and concmeincs’ Natural resource economics. putlic-sector ecoromics

Education: Educational leadership and change. policy stugies, teaching and learning. counseling and school psychclogy, and postseccndary

egucation.
Engineering and Applied Science: Civil. electrica!. mechanical, and ccean engneering and apphed mathematics statistical data anayss

probability and statistics. optimization, remcie sensing. ervironmental s'uZies; ransportation: cesting and scheculing: structural des'gn arz
analysis, coastal engineering, environmental hydraulics, environmental geatachnics; radar systems: applied electromagnelics: appiec marre
acoustics. raval architecture; hydrodynamics: rebotics: computar-aidec ces:gr: fivid dynamics: ice Iriction: and corresion fatigue and ‘racture
Environmental Science, Engineering, and Applied Science: A jcint orogram providing the conceptual and analytical l00is to uncerstana
and seek solutions for a wide range of environmental preolems. Research subjects range from understanding subtie changes in ecosysiem
siruciures and ‘umclion ‘n manne and terrestral systems 1o cmaractenz ng and remediating toxic centaminant discharges in gezizgcal ans
ba'cgical systems and the integration of vasicus laceis of science anc re:ated fie-ds 10 addressing ervirormental concerns. ’
Folkiore: =olx mus ¢, scng. and talad. folk narrative. folx teiel, ana re gian, tragitonal heaiih sysiems. custom: drama. natiera cudture arg
vernacular architeciure. tolk and popular culture; aponed fol<lere: folklcre ang gencer: and toiklore and technology-~all areas focus primariy
on Newfounz'and, Canaca. North America. and the British Isles
Geography: Cuiiural. nistarical, eccnomic. urban resource, and physical zeography: cartography, geograchica' information systems remcie

nsiNg: cimatelogy. quaternary: and geomorphology

story: Mantme. Canadian, and Newfoundland hister,: fishery ecencmics: economic/business history: athnic. latoer, women's, ang s¢sa

histary.

Humanities: Interdisciplinary studies :n the humanities anag sccial sciercss.

Languages, Literatures, and Linguistics: Erglish ‘anguage ang !'2rawre; Renaissance, eignteent~-century. Romantic. ano ~oger-
literature; Angie-Insh, Canadhan., arg feminist stugies criticai thecry. ohenology and dialectology: interciserplinary studies wen t*e
depariments of ‘clkiore and inguistics: studies in Newfounc'and literature "anguage. and culture: French language and literature. anc German
language and literature.

Mathematics and Statistics: Algebra. analysis and ‘urctional anai.ss combnaterics and graoh theory. gecmelry. 10poicgy. acphes
matnematics, mathematcal statstics, applied statistics, and probability
Medicine: Community medicine and behavioral sciences. immunology me'ecular biclogy. and neurosciences.
Nursing: Healt= promction and education, copirg with chronic iliness. ~#ant feading. nursing education. self-care. and women's hea'tn
Pharmacy: Sharmaceulics. megicinal chemistry. orysica’ cnarmacy prasmacokinetics. pharmacoicgy. and toxicoiogy

Philosophy: History. meiapnysics ethics. epistemorogy phitosopny of "eigion. phiosopny cf science. and aesthetcs

Physics and Physical Oceanography: Concensed-matter ohysics, aizmi¢ and molecu'ar physics, and physical zceanography

Political Science: Canacgian, p-ovincia. nernationa . and comparatve solitics

Psychology: Exper mental psycrolegy: tearn =g and te=a.icral praracology; behaviora: neurosc ence, cogn:lion, perception. anz mate’
behavior, deveioprmenta! psychelegy: apgtied sacial psycnclogy: clincs' osychclogy, and biopsycno.ogy )

Religious Studies: 2 blical stucies ara Chrstiar theught erd worc re 20ons wilh emphasis on the study of religion in Newtoundia~d
Sccial Work: Chiid welfare, fami'y vicierce. sexual crfender rehab:itat 20 AIDS prevention. aboniginal culture 272 rssues, histery ¢f 3225

weifare, and women's issues, e
Sociology: Mantime sociclogy gerder work, anc develoument: soria neary. social inequality: and criminology.
Toxicology: Biocnemica! efects of 'cxizants. hormenal and Cre™ o
neonatal/perinatal tox.calogy. and neuroiaxicology.

Women's Studies: |merdisc plinary program of wemen s slules sperares, paricularly fermrnist theory and methods

2 ICXCCg

al reguiation of tcxicckinetrcs. female reproduchive €Ci0g:




GRADUATE STUDIES
ENVIRONMENTAL SCIENCE at
MEMORIAL UNIVERSITY OF
NEWFOUNDLAND

Master of Science and Master of
Environmental Science Degrees
The Faculty of Science and the Faculty of
Engineering and Applied Science jointly offer a
program in Environmental Science, Applied
Science and Engineering leading to:
¢ Master of Science in Environmental
Science (M.Sz.)
¢ Master of Environmental Science
(M.Env.Sc.), and
¢ Master of Applied Science in
Environmental Engineering and Applied
Science (M.A.Sc.).
The program is available on a full-time or part-time
basis for students with science or engineering
backgrounds.

Admission for the M.Sc. and M.Env.Sc. degrees is
limited and competitive. To be considered, an
applicant shall normally hold an henors degree in
science or a bachelor's degree in engineering with at
least a second-class or equivalent standing from an
institution recognized by the Senate, or shall have
qualifications and/or environmental experience
deemed acceptable by the Dean of Graduate Studies
and the Environmental Science
Admission/Administration Committee.

Students obtaining an M.Sc. degree are required to
successfully complete five courses including two of
aur integrated courses (Environmental Science and
Technology, Earth and Ocean Systems,
Environmental Chemistry and Toxicology, Applied
Ecology, Environmental Pollution and Mitigation,
Environmental Sampling and Analysis,
Environmental Law and Management), two depth
courses in the student’s science specialization, and a
ieminar course. In addition, an interdisciplinary
:nvironmental thesis that meets the normal
‘equirements of the School of Graduate Studies is

required. Students obtaining an M.Env.Sc. degree
are required to successfully complete eight courses
luding four integrated courses and four depth
ourses. In addition, an environmental project and a
scientific report must be completed.

St. John's and Memorial University
St. John's, the capital city of Newfoundland and one
of the oldest cities in North America, is a colorful
seaport with a metropolitan population of about
165,000. Its climate is more moderate than that of
many other places in Canada, even during the winter
months. Excellent recreational opportunities exist
for fishing, hiking, windsurfing and cross-country
skiing in and around the city.

Memorial University is located near the edge of the
city, flanked by wooded hills and ponds, although it
is only a couple of minutes by car or 2 20-minute
walk from the city centre. The university includes
faculties of Arts, Science, Education, Medicine,
Business Administration and Engineering and
Applied Science, and schools of Graduate Studies,
Music, Nursing, Pharmacy, Physical Education and
Social Work. Total student enrollment is about
20,000, with about 1,200 graduate students. The
campus also hosts a sports complex, an arts and
culture centre and a hospital complex.

The Faculty of Science
The Faculty of Science is a dynamic faculty with
270 full-time faculty members distributed over the
departments of Biochemistry, Biology, Chemistry,
Computer Science, Earth Sciences, Mathematics and
Statistics, Physics, Psychology, and the Ocean
Sciences Centre. There are approximately 300
graduate students in M.Sc. and PLD programs whose
research is undertaken on both the national and
international scenes.

Environmental Faculty and
Research Interests
ABRAJANO, T.A., PhD, Washington 1984
Sources and fate of organic contaminants;
biogeochemistry, stable isotope geochemistry

CATTOQ, N.R., PhD, Alberta 1986

Quaternary geological, paleoenvironmental. and-
sedimentological research

COLBO, M.H., PhD, Queensland 1975 )
Freshwater ecology; ecology of Chironomidae and
black flies

de YOUNG, B., PhD, British Columbia 1986
Physical oceanography; circulation of the northwest
Atlantic

GALE, J.E., PhD, Berkeley 1975

Hydrogeology and geological engineering
GOGAN, N,, PhD, Nat. Univ. Ireland 1965
Inorganic chemistry; environmental chemistry
HAEDRICH, R., PhD, Harvard 1966

Biological oceanography; fish ecology

HAY, A E., PhD, British Columbia, 1981

Physical oceanography, nearshore sediment
dynamics, acoustical oceanography

HELLEUR, R.J., PhD, Queens 1984

Analytical chemistry; chromatographic and mass
spectrometric techniques

JACORS, J.D., PhD, Colorado 1973

Climatology and climate change; arctic and
subarctic environments

MARTIN, A.M., DChE, Havannah 1977
Biochemical engineering; biological degradation of
waste; bioconversion and biodegradation
MONTEVECCHI, W.A., PhD, Rutgers 1975
Biopsychology; birds as environmental indicators
PARRISH, C.C., PhD, Dalhousie 1986

Chemical oceanography; production, transport, fate
and effects of marine lipids

PATEL, T.R,, PhD, Texas 1974

Environmental and applied microbiology; microbial
biotechnology

RAHIMTULA, A D, PhD, Southampton 1970
Toxicology

WADLEIGH, M.A., PhD, McMaster 1989
Environmental and atmospheric geochemistry;
stable isotopes

Facilities
Numerous state-of-the-art facilities and laboratories
are available within the Faculty of Science. Modem
analytical and field facilities and instrumentations
for a wide range of environmental research,



assessment and monitoring including inductively
coupled plasma-mass spectrometer (ICP-MS); high-
precision thermal ionization and stable isotope mass
spectrometers; scanning electron microscope;
wave-length and energy dispersive electron
microprobe with image analysis facility; X-ray
diffractometer; X-ray fluorescence spectrometer;
atomic absorption spectrophotometer; gas
chromatograph; gas chromatograph/mass
spectrometers; trace gas analyzer; sedigraph;
geographic information system and workstation;
well log database and stratigraphic/seismic modeling
software packages; deep-tow seismic profiler; multi-
channel acoustic imaging systems, acoustic image
processing facilities, acoustic calibration facilities;
equipment for coupled stress-flow and transport
experiments in fractured rock flow system studies.

Computer facilities are linked to the university
Ethernet backbone and include: the CONVEX Cl
XL mini supercomputer; SUN workstations; 386-
and 486-based workstations. Computer drafting,
slide making, word- processing and desk-top
publishing are all available. University computer
facilities include a VAX 4200-4300-4500 cluster
operating under VMS; a VAX 5500 running under
UNIX; and access to an AMDAHL 5860.

Financial Assistance
Financial support for graduate students is available
on a competitive basis from various sources.
Students with excellent academic records are
encouraged to apply to provincial or federal
government sources, as well as to the university.
The value of these awards range from 36,000 to
$14,000 per year, and supplementary financial
support is normally available for students through
grants of individual faculty members. Students will
be informed of their level of financial support as
part of the acceptance letter that the university sen
to each individual,

Tuition and Accommadations

program and a three-year PhD program,
respectively. On-campus accommodation for single
and married students costs around $200 - $535 a
month. Accommodation in private homes near
campus is also readily available at about $250 -
$400 a month. Good bus connections exist within
the city limits. The student stipends permit a
reasonable standard of living in St. John's.

For More Information
For further information regarding admission,

financial support and specific research in progress,
please write:

Chair

Board of Study in Environmental Science
School of Graduate Studies

Memorial University of Newfoundland
St. John's, Newfoundland

CANADA AIB3XS

Tel. (709) 737-8200

Fax (709) 737-4702
abrajano@sparky2.esd.mun.ca

ublished by the Division of University Relations
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This programme was developed
through consultation with the
food processing industry in order to
meet the increasing demand for
technologists. It is a graduate - level
programme designed to:

e upgrade the knowledge and skills of
university graduates from other
disciplines.

e equip them with capabilities to meet
changes in the food industry.

Credit Earned: Advanced Diploma in
Fooed Technology

1 Year. 2 academic terms and
1 work term

Normal Start:  Fall

School of Fisheries

Contact: Admissions Officer
(709) 778-0380

S ¥

1

PROGRAMME ENTRY:

Students entering this programme must

be university graduates with the
ollowing prerequisites: organic

chemistry, biology, microbiology, and

statistics.

MRIWVE INsTITUTE
ADVANCED DIPLOMA - FOOD TECHNOLOGY

L L L L L L L L L L T e .

PROGRAMME STRUCTURE:

Term One:

Students study food microbiology and
food chemistry as well as food
processing and food quality
management.

Term Two:

The second term continues the study of
food processing and also includes
courses in food processing
engineering, food chemistry, and food
biotechnology. A project course allows
for in-depth study of an area of special
interest.

Term Three:

The students will be placed in pertinent
industries or agencies for practical
experience.

PROGRAMME HIGHLIGHTS:

The programme is designed to equip

university graduates with the in-depth

knowledge and practical skills required

to meet the needs of the food

processing industry: i

e The industrial applications of food
technology are emphasized.

e There is only one other Advanced
Diploma in Food Technology in the
world which is being offered by the
Singapore Polytechnic,

e [ntensive laboratory training in food
microbiology, food chemistry, and food
biotechnology will allow graduates to
perform related tasks within the food
industry. : ' )

e [Lectures and practical laboratory work
in food proccssin§ technology, food
engineering, and food quality
management provide the graduate with
a solid background in foed production.

e Currently IFT has no guidelines for an
Advanced Diploma in Food
Technology,; however, this programme,
built on a university degree with clearly
defined prerequisites, comes very close
to meeting the requirements for an
undergraduate degree in food
science/food technology.

e The programme design enables each of
the courses to stand alone or to serve as
partial fulfillment of the Advanced
Diploma in Food Technology
requirements.

CAREERS

Graduates of this programme will

compete for positions as technologists

within various sectors of the food

processing industry as well as within

various govermment agencies.
Sample Job Description:

® Responsible for the design and

implementation of appropriate food
processing techniques.

® Responsible for the design and
implementation of effective quality
programmes.

® Interpret and apply relevant government
regulations, standards and policies.

Perform laboratory procedures.
Apply product development procedures.
Supervise food plant operations.

Opzrate and maintain food processing
equipment.

PROGRAMME OUTLINE

Term 1
Food Technology 4103 (Food Procassing 1)

Business & Organizational Management
4100 (Management Principles)

Food Technology 4101 (Food Microbiology)

Communication Skills 4100 (Effective
Presentation)

Food Technology 4104 (Food Chemistry A)
Business & Organizational Management
4105 (Food Quality Management)

Term 2
Food Tachnology 4203 (Food Procassing 2)
Food Technology 4204 (Food Chemistry B)
Food Technology 4105 (Food 2iotechnology)
Food Technology 4205 (Food Procassing 3)

Food Technology 4106 (Food Processing
Engineering)

Technical Project 4104 (Technical Project)

Term 3
Work Term 4104

there is only one other
Advanced Diploma in
Food Technology in the
world which is being
offered by the Singapore
Polytechnic
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4317, Elizabethan-Jacobean Drama. A survey of Shakespeare's
dramatic nvals and the Elizabethan and Jacobean rapertoires.
Prerequisttes: English 3200 or 3201.

NOTE: Studenls cannol receive credit for both Engiish 3022 and
4317,

4836-44, Special Topics in Drama. Supervised stucy in specialized -

areas of dramatic literature. Course topic, design, and requirements
o be determined through consultation by the student with the
instructor.

Prerequisites: Permission of the instructor.

CANADIAN LITERATURE

21562, Introduction to Canadlan Literature, An introduction to the
poelry and prose of selected Canadian writers,

2155, Newfoundland LHerature. A study of Newfoundland
[iterature with emphasis on representative writars since 1549,
NOTE: Students cennot receive cradit for both English 2155 and
3155

' Canadlan Short Stories. A study of Canadian short stories
w. aims 1o give the stucent a heighlened apprecation of
individual shorl stories, and some sense of the range of Canadian
accomplishment in the genre.

3145, Canadlan Prose to 1849. A study of the outstanding works
of Canadian prosa from the beginnings to 1948,

3148. Canadlan Prose aftar 1948, A study of the cutstanding
works of Canadian prose from 1949 (¢ the present.

3147. Canadian Poetry to 1349. A study of representative Cana-
dian postry from the pre-confeceration period (0 1949,

3148, Canadlan Poetry After 1949. A study of Canadian poatry
from 1948 to the prasent, with emphasis on the work of major poats
and an examination of the vanous styles and theories of poetry
daveloped during the period.

4307. Contemporary Canadian Drama. See description in dramatic
literature list above.

NCTE. Students cannot receive credit for both English 3156 and
4307.

4825.35, Speclal Topics In Canadian Literature. A vanely of
{opics are available, 1o be offered as resources permit.

MODERN LITERATURE

ngcdun Litarature to 1900. A study of the histoncal origins
[ velopment of 19th Century American Litarature, concantrating
on B selection of works within their political, social and artistic
contaxts.

NCTE: Students cannot recaive credit for both Ergiish 2214 and
2215,

2705, Modem World Litaraturs In Translation, A stucy of modem
world literature in English translation, with focus on writers of the
20th Cantury who have attained international stature

2805. Women's Writing to 1300. A study of writing by women in
the Bntish Isles and North America from the Miccle Ages o 1500,
including such items as letters and joumals as wall as ficuon, poetry,
and crama,

NOTE. Students can receive credit for only one cf English 2805,
3810, and 3830.

3215. 20th Century American Literature. A study of Amercan
poatry and ficlien from 19C0 to 1960.

Prerequisites: English 2215 or parmission of the instructor.

NOTE Students can recaive credit for only three of English 3215,
4260, 4261, and 4270.

3216. 20th Century British and Irish Literature. A study of British
and Anglo-Irish poelry and fiction from 1900 to 1980,

3810. 20th Century Non-Fiction Writing by Women. A study of
20th Century topical writing by women, including writing about sodial,
political, and artistic and literary questions. Non-radtional as well
as traditional genres wiil bo studied.

Prerequisites: English 2805 or permission of the instrucior.

NOTE. Studants can recerve credit for only one of English 2805,
3810, and 3830, .

3905. Creative Writing. A workshop course for aspinng writers of
peatry andior fiction, Limited enroiment. Applicants wili ba required
t2 submit a sampling of their previous and cument work.

Presequisite: permission of tha instructor.

B MR Ca

4245, Contemporary Fiction In English. An In-depth study of a
selection of recent short fiction and novels in English. Tha focus will
ta on recent davelopments in American, British, Irish and Common-
wealth fiction (excluding Canadian).

4246. Contemporary Poetry In English. An in-depth study of
contemperary poetry in English. The focus will ba on maor posls
and developments in the U.S.A., Britain, Ireland and tha Common-
wealth (excluding Canada) sinca 1845,

4305, Advanced Creatlve Writing. A workshop course for creative
wers who have demonstrated considerable talent and skill in postry
anrd/or prosa fiction. Limited enrolment.

Prerequisite: Permission of the instructor.

ENVIRONMENTAL SCIENCE COURSES

Far existing MUN courses, the numbers remain the same. For new
ccurses in Environmental Science, the following 4-<digit schema i
usad:

ist digit = Year

Znd digit = Parent Discipline:

0 = Multidisciplinary
1 = Biology
2 = Chamistry
3 = Earth Science
4 = Physics
9 = Project
3rd digit = Subdiscipline:
(Biology) (Chemistry) (Multidisciplinary)
1 =Botany 1 = Analytical 5 = Resaarch
2 =Zoology 2 =Inorganic 8 = Science WWnting
3 =Ecology 3 = Physical
4 = Organic

6 = Environmental

4thdigit = Numencal Sequence.
= B for 4000 level courses that are
requirements of the Honours streams.

Courses specifically dasigned for the environmental scence
programmaqs) are given the designation "EnSc®. Thus, for example,
in the Winter semesiter of the 2rnd year, Environmental Chamisiry is
cfered, with a course number = EnSc 2281. .

ENVIRONMENTAL BIOLOGY COURSES

3130. Freshwatar Ecology. The study of frashwater eccsystems
(akes, rivers, streams, peatlands). Included are abiotic components,
community structures, energy flow, biogeochemical cycles, and the
avoiution of natural and altered aqualic ecosystems. Emphasis wil
ba placed on field and laberatory studies of the ecology of freshwater
organisms and systems in western Newfoundiand.

Frerequisites: Biology 2010, 2122, 26800; Chemistry 1001,
Lectures:’ Three hours per week.

Laboratory. Thres hours per week.

4130. Plant Physlological Ecology. A study of the physxiogical
rasponsas of plants to changes in the physicalichemical anviron-
mant. Field studies of native species in stressful environments are
emphasized. Topics include: environmantal monitoring, photosyn-
tretic gas exchangse, water relations, nutrient relations, and stresr

physiclogy. )

Frarequisilas: Biology 2010, 2600, 2610.
Lectures: Three hours per waek.
Laboratory: Three hours per weei

ENVIRONMENTAL CHEMISTRY COURSES

2251, Survey of Environmental Chemistry. Introduction to envi-
ronmental problems, undertying chemistry and approaches (o
pelivtion prevention. Stratospheric chemistry and the czona layer,
Ground lavel air poliution. Global warming and the Gresenhouse
E#fect. Toxic organic chemicals (TOC's), including harbicides,
pasticides. Toxicology of PCB's, dioxing and furans. Chemistry of
natural waters. Biocaccumulation of heavy metals. Energy produc *
ticn and its impact on the environment, incuding nuciear energy,
fossil fuels, hydrogen.

Prerequisites: Chermistry 1001,

Lactures: Three hours per week.

240. Environmental Analytical Chemistry 1. Treatment of data,
error analysis, wol methods of analysis of laboratory and field
samples. Volumetric methods for acidity, elkslinity ang hardness;
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patce ions. Turbidimetric end nephelometric measures of water
= pality, Spectrophotometric analysis ¢f traca metal ians,

; 'gﬁm‘:uiytut Chemistry 2300,

fectures and Laboratory: Not mere than seven hours par waak,

i
/
=

Ay
E{%ﬂ‘lt Environmental Analytical Chemistry Il. Thecry and applica-
£ jon of spectroscopic methods of analysis (including errer analysis)
7ol environmentally important compounds.  Spectrophstomatric, FTIR,
ght scanening, chromatographic (GC, GCMS, HPLC), flucrescence,
:ﬁ;iphommnm. atomic absorption and electroanalyical mathods
il bo studied. Synthetic laboratory samples and field samples will
pa examined by these techniques,
prerequisdes: Environmental Science 3210 (or equivalent).
[ JLactures and Laboratory: Not more than six hours par week.

4260, Industrial Chomistry. Chemical principles used in the marny-
facture of inorganic and organic chemical products; electrochemical,
pguoc"temical. polymer, pulp and paper, agricutural, cement,
] posmetics, detergent and paint indusiries, Processes, specific
% nis of eurrent interest: inorganic (e.g. mercury, NO, and SO,
{ 8, kad elc.) and organic (e.g. PCB's, chlonnated hydrocarbons,
18, pesticides/harbicides).  Industnal sources and analytical
1imathods of detection will be studied,

Lprerequisites: Chemistry 2210, 2408, 2281,

%ﬁumu' Three hours par week,

9261, Atmosphoric Chemlstry, Electronic, vibrationa! and retational
flgpectroscepy. Rates and mechanisms of gas phase resctions
+{particularty phetochemical), Thermodynamics of the atmosphers.
‘fomation, evclution and siructure of the Earth's atmcsphere.
ghamical and physical properties of the atmospheric gases Glocal
goment cycies. The stratcsphere and czone vanabilty. The ione-

: apho imesphenc poliulants. Problems of the “greenhouse”
i sol chemistry. Wet and dry deposition.

es: Chemistry 2300, 2210.

ures: Three hours per week.

230, Aquatic Chemistry |, Thermodynamics and kinetcs nf modol
8. Acds and bases (including buffer intensity and neutralizng

apscity), dissolved gases, precipitation and dissciution. Metal ons

n aquoous sclution. Redox control in natural waters. Pourbaix

Jagrams, Regulation of chemical compostion of natural waters,

oluiion and water quality.

“recequisites: Chomisiry 2300,

Lectures and Laboratory: Nol mors than six hours per week,

*‘b! Aquatic Chemistry Il. Heterogeneous aspects of aqualic
istry. Surface chemistry of oxides, hydroxides and oxde

Unerals. Aggregation of colioids and the role of ccaguiation in

sural waters. The oil-water interface. Inorganic and organic

anploxes in natural waters and problems of specificity.

fersquisites. Environmental Science 4230,

wtures and Laboralory: Not more than six hours per weak

I;O. Organle Chemistry of Biomolecules, Structure and prop-
las of carbohydrates, proteins, hpids, steroids, DNA and RNA
4 chemistry of the cell in relation to its toxicology: effects of
active sgents on calls, organelles, tissues and whole organisms,
lural products including those from the rain forast and manne
Jronments  The role of metal ions in biomoloacuies. Examples of
wynthesis.  Chamistry and mechanisms of mutagenesis and

wraqui hemistry 2408.
ures: 1TTEe hOurs per weok,

3. Environmantal Organic Chemistry. Focus on anthropogenic
rces of erganke chamicals and pollutants in the environment
vepls of organic chemislry (synthesis, siructure. physical
sates, chaity, industnal  organic  processes), biological
mistry (erzymes, oxidalive pathways) and physical chamistry
nilibne, partsoning) extended and applied to mass transport
rugh soil, water and air. Kinelics and mechanisms of chemical,
Jolachemical and  biological degradation and conversion of
| Twenles. Struciure-reactivity relationships for organic chemicals and
“ridation intermediates in the environment.
| wnquistes. Environmental Science 4240, 3261, 4230,
Acires: Three hours par week,

THER ENVIRONMENTAL SCIENCE COURSES

. Global Environmantal Change. A survey of the Earth ag a

‘e system. Discussion of interacling cycles that define the

1enwronment Malerial cycies and anergy concepts. Evolution

0 almosphers in responsa to lithosphanc, biosphenc and

“ioaphenc changes. Major global environmental changes from

s formation to present. Emphasis on self-regulating ability of

& Lorth s‘mlam
ioa Three hours par week,

Tyrsite: This course is restnicted 1o students with thirty credit

Lormete.

E' “csanography. Historical review of science of oceanography.

% and Esnn systoms (including plate tectonics).  Marine

/

sedimsnts and sedimentary environments. Chemical ard chysical
properties of seawaler. The almosphere and the ocsans ocean
cireulation. Waves and tides, coastal environments, distnbution of
erganisms. Applied oceanography.

Lectures: Three hours per week.

Prerequisite:  This course is testricted to students whe have
completed thirty credit hours or more

2430, Energy and the Environment. Energy, energy conversion,
reat transfer, the laws of thermodynamics, nuciear processas and
radistion will be treated. Practical problems such as the energy
shortage, human influences on climate, resource extraction. nuclear
powar ete, will be discussed.

Prerequisites: Mathematics 1081 or 1000: Physics 1201

Lectures: Three hours per week.

2450. Mateorology. Mateorology as an application of physics and
mathematics to the study of the atmosphere. Atmospheric motion on
the global, synoplic, meso~ and micro-scales. An introduction 1
atmosphenc radiation and thermodynamics, clouds and precpitation,
Vertical soundings and the analysis and interpretation of surfacs and
ucper-air weather maps.

Prerequisites: Physics 1201,

Lsctures: Three hours par week.

4CC0. Environmental Sclenca Seminar. Current topics in environ-
mertal scienca are reviewed and discussed in a seminar format,
Normally, students will research and present two seminars relevant
to ervironmental themes agreed upon by the students and the
instnuctor(s). Seminars will also be presented on current research
and environmental issues by faculty and guest speakers from
uriversities, government and industry.

Prerequisite:  This course is restricted 1o students who have
comp.eted 90 credit hours of more,

4080. Computer-Based Sclontiflc Writing, Sciantfic Englsh
incluaing vocabulary, structure, style and bitliography as used in
stancard scholarly joumals and texts will be taught, with emphasis
on the usa of microcomputers in scientific word processing, Usa will
be made of commercial software for the production of soenific
documents incorporating chemical structures, mathematcs!
formulas, spectral plcts and graphs. Instruction will be given in the
manipulation of scanned images and spectral piots as wel as
spreadshest usage for data manipulation and graphical dispisy.
Datatases for information storage and retriaval will also be explersd.
tegether with on-ing searching strategies, including key-word and
ctalion mathodologias.

Lectures and Laboratory: Not more than six hours per week.
Prerequiste:  This coursa is restricted to students who have
completad 80 credit hours or more, .

4350, Resoarch Project In Environmental Sclence . With the

- guidance of a facutty member, studants will conduct a scientific study

based upon original research or a critical review of extant data in an
aporoprate area. Students are required 1o prasent both a thasis and
B saminar on ther resaarch. .

Prersquiste; Permission of Coordinator,

NOTE: This project fulfils the Core requirement for a fourth-yeer
incrvicual project in the area of specialization.

4959, Research Projoct In Environmental Sclenca I, This is 8
continuation of Environmental Science 4950 specifically for Honours
students. Under the supervision of a faculty member, students wi!
carry cut an original research project in environmental cience
Students will present both a thesis and seminar on their research
(One cissertation and one saminar satisfias the requirements for
both Eavironmental Science 4950 and 4958),

Prerequisite. Environmental Science 4950.

NQOTE: This course is resiricted to honours candidatas.

FOLKLORE

1000. Introduction to Folklore. The role that tradition plays in
communicaton, art and socioty will be discussed through an
examirauon of folkiore matonals from Newfoundland and the
Erg'ish-speaking word, Readings and "listenings™ will emphasize
ha use of folklore in context, 8.g., the proverb in speech and the
felksong 1n childrearing. Students will be urged to analyze the
fracitions in their own lives through special assignments.,

Lecturas: Three hours per week.

NOTE: A student may not receive credit for both Folkiora 1000 and
2000,

1050, Folklora Studies. An axamination of epecific folkiore studies
illustrating important themes and approaches in folkionstics, These
will include antiquarian, nationalistic, diffusionist, histofic-contextual,
tunctional, siructural, and perfamance analyses as typified in
selecied reacings from the works of lsading folkionsts.

NOTE: Thera is no prerequisite for this course. However, sludents
should note that they will noeed lo take Folklore 1000 (or 2000) before
they can scvance 10 other courses.
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plus eighteen credit hours in elective Biology courses chosen
in consultation with the Supervisor or Faculty Advisor. At least
twelve of the eighteen credit hours must be chosen from the
following list or from the above-listed courses not previcusly
taken:

- Biology 3500, 3540, 3620, 4000, 4012, 4040, 4130,
4245, 4402, 4605, 4822.

HONOURS IN ECOLOGY/EVOLUTION

Students in the Honours Programme in Ecology/Eveiution
must fulfil the general requirements fer an Honours Degrae in
Biology, including the completion of the required core courses
and those required in other Departments. In addition, the
following programme must be followed:

Required Courses:
-  Biology 3295, 4360, 4505, 4605, either 4810 or 482¢C;
459A/4998

plus fifteen credit hours in elective Biclogy courses chosen in
consultation with the Supervisor or Faculty Advisor.

HONOURS IN ENTOMOLOGY/PARASITOLCGY

Students in the Honours Programme in Entomology/Para-
sitology must fulfil the general requirements for an Honours
degree in Biology, including completion of the required core
courses and those required in other Departments. In add-
tion, the following programme must be followed:

Required Courses:
- Biology 3160, 3401, 4150, 4180, 4181, 4605, 492A/8

glus twelva credit hours in biclogy electives (or fifteen, i
iology 3401 was completed as part of the core programme
required of all Biology Majors) chesen in consultation with the
supervisor or facuity advisor. The following are especially
recommended:

- Biology 3295, 3610, 3750, 4040, 4130, 4200, 4360,
4505, 4600, 4620, 4630, 4822

HONOQURS IN MARINE BIOLOGY

Students in the Honours Programme in Marine Biology must
fulfil the general requirements for an Honours degree in
Bjology, including completion of the required cors courses
and those required in other Departments. In addition, the
following programme must be followed.

Required courses;
- Biology 3710, 3711, 4012, 4605, 4810, 499A/4998

plus fifteen credit hours in Biology electives chosen in cen-
sultation with the supervisor or Faculty Advisor. The following
are especially recommended:

- Biology 3295, 3620, 4360, 4505, 4600, 4801, 4750.
4822

NOTE: In certain circumstances al the discretion of the Head
of the Department, students obtaining credit for Biology 4822
may have the requirement for Biology 4810 waived.

COURSE LIST

NOTE: Students may obtain credit for only six 1000-levei
credit hours in Biology. Normally, these courses will be
Biclogy 1001-1002, which are prerequisite to ail higher
courses in Biology, except where noled below.

1004-1002. Principles of Blology. An introduction to the stance
of Biology, including a discussion of the unity, diversity and evoluton
of living organisms.

Thrae hours of leciure and a three-hour laboratory per week.
NOTE: Biclogy 1001 is 8 preroquisite for Biology 1002.

2010, Blology of Plants. A study of the structurs, function and
reproductive biology of plants, with emphasis on the vascular plants,
and on their relalionship to environment and human actvities.
Three hours of lecture and a three-hour laboratory per woeek.
Prerequisites: Biology 1002, Chemistry 1001

204n Madarmn Ploleay and Human Soclety 1, This coursa exarm-

disease, immunity, human genetics, biorhythms, new diseases
genelic engineering and reproductive engineenng.

Three hours of leclures/seminars per weak.

NOTE: Biology 2040 is not acceptable as one of the requirsg
vourses for the Minor, Major or Honours programmes in Eicicgy.
There are no prerequisites for this course.

2041. Modem Biology and Human Society ll. This coursa
examines the ongins and consequences of the emvironmental crisg
of the 20th century. Topics include the population explosion, energy,
matenial cycles, air and water and land pollubon, global food
supplies, the fisheries, wildlands, renewable end non-renewabie
rasourcas, envircnmental ethics.

Three hours of lectura/seminar per week.

NOTE: Biokogy 2041 is not acceptable as one of the requirsg
courses for the Minor, Major or Honours programmes in Biciogy,
There ere no prevequisites for this course.

2120. Biology for Students of Earth Sclences. An introduction of -
the principles of Biology for students in Earth Scences. Topics wil* &
include principles of ciassification, levels of biciogical organization, | &
fundamental characteristics of living organisms and basic concenty 3t
in acology. R
Threa hours of lecture and three hours of laboratory per week. . 1
Prerequisites: Earth Science majors; Earth Scences 1001 g, &
permission of the Head of Department. =
NOTES: 1) Enlry to this course is restncted fo Earth Sciences 14
majors, or by parmission of the Head of Department.
’2} This course may nct be used for credit by Biology Majers & i
inors. \&
3) Crodit may not be oblained for both Biology 2120 and ether of 7.
Eroiogy 1001 or 1002, s

2122, Blology of Invertabrates, A study of tha invertebratas 4
emphasis on structure and funchion, adaptations and life historeg. T ¥
Tha laberatories will present a broad survey of the majr invertebraiy’y

i3

groups.
Three hours of lecture and three hours of laboratory per week.
Prarequisite: Biology 1002. “rt A
NOTE: Credit may not ba oblained for both Bioogy 2122 and by €8
former Biology 3122. 53 3

Three hours of locturs and three hours of laboratory per woeek. .
Prerequisite: Biclogy 1002. 5
NOTE: Credit may not ba oblained for both Biology 2210 and
former Brology 3210. g

2600, Princlples of Ecology. A conceptual course introducing 8
pnnciples of ecology, including thecretical, functional and emp
approaches. o
Threa hours of lecturs and three hours of laboratory per week. &
Prerequisite: Biology 1002. 3
NOTE: Cradit may not be oblained for both Biology 2500 and By &
former Brlogy 3600. O

3041. Boreal Flora. The identification of the leresinal planis. -
(vascular plants and bryophytes) of Newfoundland and Labade. &
Various aspects of reproduction or floral bickogy, and the use o3

dichotomous keys will be coversd. LA
Preraquisite: Biclogy 2010, :
Three hours of lecturs and three hours of laboratory per week. '

3050. Introduction to Microblology. A study of the basic principiid
underlying microbial life. The slructure, funchion, nutnton -
growth, contro!, and bicenergetics of bactena. An introduction o1
biclogy of fungi and viruses, and to prncples of Immuno
Aspects of diseasa and the biotechnological uses of micro-<d
isms. The laboralory sessions provida training in asaplic techy
and diagrostic axperimental manipulations with miroorganisms,
Threa hours of lectura and threa hours of laboratory per week’,
Prerequisite: Chemistry 2440 or 2401 or 2420 IO
Either Chamisiry 2401 or 2420 may be used as 8 consquisite, ¥4

3052, Food Microblology. (Same as Bioochemistry 3052) ,:18

coursa is administered by the Department of Eochemistry,
Enroliment priority will ba given to students in the Nutribon
Distatics programmes where this is a required course. '
Freraquiste’ Biclogy 3050. -,

NOTE: Credit may not be obtained for both Bickogy 3052 s EEE
former Biochemistry 3401. s

3080. Principles of Cell Blology. A comprebensive int c :
using modemn methodology, to the biclogy of eukaryotid ORI
erganelles, and molecules, and their interactons in the
of Iving organisms. o i 2
Three hours of lecture and three hours of laboratory per week - LT
Prerequisiies: Physics 1021 or 1054; Biochemistry 2101; &

t X
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gthar arthropod classes will be drawn where appropriate.
Three hours of lecture and three hours of laboratory per week.

" praroquisiles: Biology 2122, _
NOTE: Credit may not be obtained for both Biology 3160 and the
former Biology 3150, It is recommended that students enroliing i
gielogy 3160 have elready compleled one of Biology 3401, Biclogy
3402, Biology 4404, or Biochemistry 3108,

3202, Comparative Vertabrate Anatomy. The phylcgenelic
savolopment and comparative analomy of the vertabrates.

1ryroe hours ¢f lectura and four hours of laboratory per week.
prerequisite; Biology 1002, )

WOTE. Croct may not be obtained for this course and either of the
former Biokogy 3200 or the former Biciegy 3201.

3250, Principles of Genetics. An introduction to Mendelian,
Lopulation, melecular, and davelopmental genetics which provides
Ln understaning of the melecular basis of variation in organisms

" Lnd their popuiations,
1h@e hours cf lecture and threa hours of laboratory per weak.
ororequisites. Two of. 2010, 2122, 2210.

HOTE: Cregit may not be oblained for both Biology 3250 and the
Jjerner Biclogy 2250,

3295. Population and Evelutionary Ecology. An introduction to

" ma'd princples of evolutionary ecclogy and population
dynam

ﬁ-;ge b of lecture and three hours of laboratory per week.
rrorequisites: Biology 2600; at least one of Biology 2010, 2122 or

rd 10.
HOTE: Crecit may nol ba oblained for both Biology 3295 and the
< Lemer Brology 4290,

2.0, Comparzative Animal Phyalology. A comparative study of the
Lasic physiclogical procasses, with special attention paid to those
;olegies imvoked by animals which enable them to adapt to
" ¢ vironmental changes.,
" < e hours of lecturs and three hours of laboralory per week
| arequisite Biology 2210,
-arequisite cr Co-requisite: Biochamistry 3108,
1 0OTE: Crec'd may not be obtained for both Biclogy 3401 and the
. [mar Biclogy 4401.

. 02. Principles of Plant Physiology. A consideration of the
¢ nciplos of plant physiclogy, including water relabons, nutntion,

¢ tabolism, growth and developmant.

7 rea hours of lecture and threa hours of laboratory per week.

. Prerequisite: Biology 201C.

Frarequisite of corequisite: Biochemistry 3108,

OTE. Crec? may not be oblained for both Biology 3402 and the

.. lemer Biology 4403

" 3200, Histology. A study of microstructure and ultrastructurs of
tesues and organ systerms in verlebrates, particularly mammals, with
amphasi lating structure and function.

Tee ho lecture and three hours cf laboralory per week
Prerequisit® Biology 2210, 3060.

. 2530, Devolopmaental Blology. A study of developmental systems
r protistans. plants and animals with a focus on the underying
wnciples ans molecular mechanisms involved in cellular diffarentia-
. morphoganesis and growth,

Throe hours of iecture and three hours of laboratory per week.
Prerequisites Biology 2122, 2210, 3060, .

3540, Histotachnique. Theory and practice of preparatory tech-
riques for mcroscopical study of Lssues and calls, Expanmental
“agoroach in cytochemical localization of cell components and
Introducton 1o electron microscopy.
“Trree hours ¢f lecture and three hours of laboratory per weak.
Prerequisite Biology 3060

2510, Bormal Ecology. A study of the principal features of terraatnial

scosystems. with emphasis on the toreal region.

Trree hours of lecture and three hours of laboratory per week.
 Prrequisites Brology 2010 and 2600. Staustics 2550 or equivalent.

1520, Aquatic Microblal Ecology. A study of the nature, distribu-
o and acivilies of microorpanisms in the freshwater and marine
wvironments  Field and laboratory work iflustrate some of the
mwestigative techniques used in this area of study.
Troe hours of lecture and three hours of laboratory per week.
erequistes. Biology 2600, 3050,
MOTE: Credt may no! be obtained for both Bickogy 3620 and the
wmer Biokogy 3603,

1709, Fleld Course In Marine Princlples and Techniques. The
ourse bagins with a Lthree-woek fiekd school immediatety paor to the
_ginning of the Fall Semester, In the Fall Semester there are
“Hiloweup lectures, readings and submission of reports. The courss
1 designes to introduce the princ:pal maring environments, crgan-
s and techniques. May be taken only with the permission of the
- :nd of Desantment

cauieres  Bioloay 2010, 2122, 2210, 2600; Statistics 2550

Biology 195

3710. The Aquatic Environment. The ebiotic propertiss of marine
and freshwater systems, including basin formation, chemical
properties, crculotion and dynamics, sampling techniques and the
special characteristics of estuarine aystoms. Emphasis will be on
large bodies of water, but stream hydrology will also be discussed.
Three hours of lecture and three hours of laboralory per week.
Prerequises: Physics 1021 or 1054; Chemisiry 1001; Biclogy 2600
as prerequisita or corequisite,

NOTE: Credit may not be obtained for both Biology 3710 and the
former Eiology 3700,

3711, The Ecclogy of Open Waters. A comparative survay of the
major bislogical groups in cpen water aqualic hebitats, both
freshwater and manne, with community structure, trophic interactions
and energy flow as cantral themes. Strategies for measunng
population levels and production and for constructing both concep-
tual and quantitative mode's of ecosystems and their components
are emphasized.

Three hours of lecture and three hours of laboratory per week.
Prerequisdes: Biology 2010, 2122, 3710.

NOTE: Credit may not be obtained for both Biology 3711 and the
former Erctogy 3701,

3712, Benthic Blology. The biclogy of the aquatic benthos (bottom-
dwelling onganisms); their ongins, adaptations, life histones and
ecological roles.

Thres heurs of lecture and three hours of laboratory per week.
Prerequisites: Biology 2010, 2122, 3710.

NQOTE: Credit may not be cbtained for both Biology 3712 and the
former Biclogy 3630.

3750. Animal Behaviour |. (Same as Psychology 375C). An
introduction o the mechanisms and deveiopment of the behaviour
of ammals. Topics include’ tha history of ethology and comparative
psychalogy, methods of animal behaviour study, bshaviour of
animals in reiation to physiclogy, sensory function, leaming, com-
munication, crientation, and other areas In biology and psychoiogy.
Three hours of lacture and threa hours of laboratory per woek.
Prarequisites: Statistics 2550 or equivalent, Bickogy 1002,

NOTE: Credit may be cblained for only one of Biology 3750,
Psyc‘n?oéggy 3750, the formar Biclogy 4700, or tha former Psychok
ogy !

3811. Paleontology (W). (Same as Earth Sciences 2811) This

%ma is taught and administered by the Department of Earth
ences.

Prarequistes: EITHER Earth Sciancas 1001 and Biology 2120 (or

- Blology 1001 and 1002), OR Biology 2122 and 2210.
NOTE:

Cradit may be obtained for only one of Biclogy 3811, the
former Biokogy 3800, and the former Earth Sciences 3801.

3900, Princlples of Evolution, A course analysing the processes
and pattems of evolution. Topics Include the development of
ovolutionary theory, the genetic basis ¢f evolution, mechanisms of
svolutionary change and the origin and inlerpretation of phylogeny.
Three hours of lectura and throe hours of laboratory per week.
Prerequisites: Biology 2600, 2210, either 2122 or 2010, 3250, and
Statistics 2550,

4000, Bactorial Systematics. A study of bacteria' classificaton,
nomenciature and identification. Subjects include classical and
numerica! taxonomy, aerobic and anaerobic culture techniques,
phage typing, serolyping and the significance of genetic relatedness.
;::1 laboratory work presents the techniques of determinatve

8nckogy.
Three hours of lecture and three hours of laboratory par week.
Prerequisites: Biology 2050, 3250.

4012, Phycology. A consideration of the biclogy of algae, including
ecology, morphology, life histories, and laboratory culture.

Three hours of lecture and three hours of laboratory per week.
Prorequisites: Biology 2010, 2600,

4040, Mycology. A study cf the physiolegy, morphogenesis, naturs
of plant and animal parasitism, ecology and taxonomy of terrestnal
and freshwaler fungi.

Thres hours of lecture and threa hours of laboratory per week,
Pmr:quisitaa: Biology 3050; al least two of Biology 2010, 2122,
2210,

NOTE: Credt may not be oblained for both Biology 4040 and the
former Biology 3020.

4130, Protozoology. A study of the systematics, functional morphok-
ogy. morphogenesis, and ecology of protozoa, !
Three hours of lacture and three hours of laboratory per woek.
Prerequisites: Biology 2122, 2600.

4150. Insect Systematics and Ecology. A study of the classifica-
tion, ecoiogy and bahaviour of insects with special emphasis on the
boreal fauna. ¥

Three hours of lecture and threa hours of laboratory per weok.
Precequisites: Biology 2122, 2600.

NOTE: Credit may no! ba oblained for both Biology 4150 and the
formar Sxclogy 4140
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4180. General Parasitology. An examination of parasitism as a way
of life, with emphasis on classification, structural adagptatien, kfe
cycies and ecology.

Three hours of lecture and three hours of laboratory per week,
Prerequisites. Biology 2122, 2210, 2600.

4181. Experimontal Parasitology. Consideration of physic'ogical
and bahavioural aspects of host-parasite associations,

Three hours of lecture and three hours of laboratory par week.
Prerequisites: Bioiogy 2122, 2210, 2800,

Prerequisite or co-requisite: at least one of Biology 3401, 3402, 4404
or Biochemistry 3108,

4182 Fisheries and Wildlife Parasitology. A study of the important
parasites of fish and other wikilife and their impact on both individu-
¢ls and populations,

Thres hours of lecture and three hours of laboratory per weex
Prerequisites: Biology 2122, 2210, 2600 and 4180.

4200. Immunology. A study of vertabrate and inveriebrate immune
syslems including antigens and antibodies and their reactions.
Threa hours of lectura and three hours cf laboratory per week
uisites: Biology 2122, 2210, 3050,
0. Remots Sensing. (Same as Engineering 8623). This course
Ia taught and administered by the Facuity of Enginesnng and Applied
Scenca.

4241. Molecular Genetics. The molecular basis of genelic informa-
tion: its organization, repiication, expression, mgulal.:on mutation
and exchange in oukaryotes, prokaryolas and viruses, recombinant
DNA y and ganetic engineering.

Thres hours of lacture and three hours of laboratory per week
Preraquisites: Biology 3050, 3250, 4404; Biochamistry 2101,

4245, Blophyslcs. An examination of the physical propectes
involved In defining diffusion, membrane properties, electrochamical
potentials and the processes cof bioenergelics within calls and
organeiies. Selected topics in biomechanics and the functioning of
whoia organisms with respect to sze, shape, support, onentation,
transport and motility.

Threa hours of lecture and throe hours of laboratory per week.
Prerequisitos: Biology 3060, Biochamistry 2101.

4250, Evolutionary Genetics. An intogration of theoretical, ampirical
and axperimental approaches to studying genelic variation at the
population level,

Threa hours of lacture and three hours of laboratory per week.
Precequisitas: Biclogy 3250, 2500,

4270. History of Blology. Consideration of the development of
«cal concepts as interactions batwean observations, phiiosoph-
rystams and cultural environment.

hours of lecture plus one aflamoon saminar per waak.
Prarequisites: Biclogy 2010, 2122, 2210, 2600, plus a! least sx
cradit hours in Biclogy courses al the 2000 level.

4306. Applled Blology. An examination of how biclogical and cther
sciences are applied to the protlams of managemen! and utilzation
of organsams at both the individual and systems level lo meet human
needs,

Pracequisites: Any twenty-four credit hours in Biology courses (inclu-
ding first year) (excluding 2040, 2041).

NOTE: Crodit may not be obrmod!brﬂ 4306 and edner of the
former Biology 4303 or the former B.-ofogy

4360. Community and Ecosystem Ecology. A study of the basic
principles, pattems and processes of ecological communtes and
eccsysiems.

Three hours of lacture plus a seminar/discussion group each week.
Prerequisite’ Biclogy 2600.

Recommended: Biology 3295,

4402, Elnctron Microscopy in Life Sclances. Princples and
methodology of etectron microscopy: use of transmission and
gcanning eleclron microscopas; preparation of thin fiims, whoie
mounts of micro-organisms, viruses, and macromolecuies (en-
rymes), preparation techniques for scanning electron microscopy,
related pholographic techniques, and interpretation of eleclron
micrographs. This is an intensive coursa that will be offered for the
fiest three weeks of Spring Semester from 8:00 a.m. te 5:00 p.m.
Admission by permission of the Head of the Department and the
instructor,

Envciment in this coursa s strictly limited and priofity wili be given to
Honours students recommended by their supervisor, othar Honours
students and then other Biciogy majors.

4404, Microblial Phynioloqy A study of the structure and growth of

mioorganisms,  Subjects include metaboﬁc diversity and functions
cf oomponenu and organeiies. The physiclogy of mrobes
interacting with their eavironment |s emphasxzad Cuanttatve

4505. Systematics and Blogeography. A study of the ra
distrbutions of plants and animals with particular gr:f:?anal
tempera! and spatial variability and te theeries advanced to axpL
historical and recant distribution patterns,

Three hours of lecture and three hours of laboratory per week.
Prerequisites: Biology 2010, 2122, 2210, 2500, 3250.
Recommended: Biology 3800.

NOTE: Credit_may not be oblained for both Biology 4505 o
Gaography 4170. .:

4510, Distribution Patterns in the Sea. Anmloglcalappmad'[
the dascriplion and understanding of biogeographic pattems in
sea. Lectures and discussions will focus on what the main patter
are and how they are detormined, aspects of the ocean environme
that coniribule to pattem, how lifestyles are adapted to ocaay
conditicns, diversity and disparsal, enalySical techniques,’. A
prectical geographic problems conceming the exploitation 2
management of marine resources. It is recommended
;'a;Lgrad) that students take Biclogy 3710, 3711 end 4505 befu
a

Three hours of lecture/seminar and a three hour labomtnrrykﬂ
cussion session each woeek, \‘1
Prerequisite or corequisite: Biology 4605,

4600. Ichthyology. The study of fishes: taxonomy, [ife nm&%
evolution, behaviour and zoogeography.

Three hours of lectura and thres hours of laboratory per week, *; HLﬂ
Prerequisites; Biology 2210, 2600. s
(Not offered in 1993/94) ! i

4601, Functional Blology of Fish, An introcuction to the mu{m
cal, physiciogical and histological aspects of salected procassey’
the Iife cycle of fishes.
Three heurs of lecture and three hours of laboratory per week. *
Prarequisites: Biology 2210, 3060 and one of Biology 3401,
4404; Biochemistry 3108, i

4605, Quantitative Methods In Blology. (Same as Statistics 4
and the former Statistics 4605). Quantitativa reasoning using
graphical and statistical modeis of scaled quantities (units &
dimensions). Exploratory and confirmatory analysis of fleld &
laboratory data, Hypothesis tasting, including randomization test
Topics includa the general linear model (t-tests, ancova
comrelation, autccomelation, geographic statistics, utmutaa 2
population size and multivanate mathods. :
Threo hours of lecture end three hours of laboratory perwook ’--
Preroquista. Statistics 2550,

4620. Ornithelogy. Structure, classificabon, avolution, ecology
behaviour of birds, with particular refersnce to these of
importance, |dentification of the birds of Eastemn Canada. N
Threa hours of lecture and three hours cf laboratory per woek. -
Preroquisites’ Biology 2210, 2600, e

4630. Mammalogy. Evolution, systematcs, life histories an
distnbution of mammals, with particular emphasis on eastem Noﬂ
American forms.

Three heurs of lecture and rhrae hours of laboralory per week. .
Prerequisites. Biclogy 2210, 26 )

4701. Animal Baehaviour Il. (Same as Psychclogy 4701). N
examination of the behaviour of ammals with particular emphasis ¢
evolution and ecology. Tepics inciude benavioural genetics xr,
avolution, reproductive strategies, social behaviour, habital

ton, termtonality, foraging behaviour, and other topics in biology q
psychclogy. s
Three hours of lecture and three hours cf faboratory per weel
Prerequisites: Biology/Psychology 3750(fermerly Biclogy 4700}.';-%

4750. Fisheries Ecology. The application of ecological principles
the problem of managing exploited fish populations.  Laborstod
axercises will be based on a simulabon approach to ﬁshm
problems using computer and animal models.

Three hours of lecturs and three hours of laboratory par week
Prerequisites: Biology 3295 and permission of the Instruclor. -

4800. Advanced Palacontology. (Same as Earth Sciences
This coursa is taught and administered by the Dopar'.rr-ant of

Sciances.
Prerequisites: Earth Science/Biology 3811, and cna of

T

2510, Statistics 2550 or Mathematics 2000 ' ‘;%
4810, Field Cc>um In Marine Blology. The course will wrwst of

intensive throe-weok field school designed 1o eequaint students wi
marine organiems and environments, Emphasis will be placed ¢
survey work and individual projects. Projects must be designed ¢
awmndmwmwmmmmamormmm and wdl

a writlen report. Max!be takan only with tha parmission of the

of the Department the discretion of the Head of the

ancther recognized fiekd course may ba substituted for Biology uﬂ
Premursrlus Biclogy 2010, 2210, 2122, 3710 ¢



" Foll Semester. Itis designed to acquaint students wilh terrestrial
£ ;anisms and environments, and emphasis will be placed on survey
ord sampling tochniques. In the Fall Semester the matetial and data

cotucted in the fisld will ba used in lecturs and laboratory periods
d.aling with identification, analytical methods, and report compila-

S raquisites: Biology 2010, 2122, 2210, 2600 and permission of
I,' 3 Head.

1ccommended: Biology 4605,

222, Internship in Blology. The course is en extermal appliad

. oratory where a student works with prefessionals on a problem or
L siems in biclogical research, Co-operating n%enaee may inciude
“ vironment Canada, Fisheries and Oceans Canada, Agricutture
nada, the Provincial Departments of Fisherles and Fecestry, and
wrs. The student will have a supervisor within the Department
1 one in the co-oparsting agency, and will be expected to write a
sitific account detailing the particulars of the work expanence,
5 arrangements for the position must be agreed upon, and a
et proposal approved, by the Head of the Department of
J.egate pnor 1o registrabon for tha course. Enrciment will be
dapend pon the availabilty of suable positions, and will be
mited dents in the Honours Programme. This course can be
4o in 7Y semester, and cammies three credit hours,

9A489B. Honours Dissertation, This coursa is available only to
derts in the Honours Programma. Requirements for the Dissera-
4 are outlined under the heading "HONOURS DEGREES",

CHEMISTRY
ROGRAMMES IN CHEMISTRY

“a foliowing undergraduate programmes are available in the
spartment

Major* or Honours® in Chemis

Joint Henours in Chemistry and Earth Sciencas*

Joint Honours in Chemistry and Applied Mathematics®

Joint Honours in Chemistry and Biochemistry®

Jeint Honours in Chemistry and Physics®

Minor in Chemistry

hese programmes are accredited by the Canadian Society
¢ Chemistry.

“alaits of joint programmes are given after the Honours B.Sc.
sgulations.

INDERGRADUATE HANDBOOK

3 4ditio: 'ormation about the undergraduate programme,
individual courses and suggested timetables can be found in
9 Department of Chemistry Undergraduate Handbook which

available from the General Offica, Department of Chemis-

LY.

“ACULTY ADVISORS

Each student majoring in Chemistry will be assigned a Faculty
tdvisor who should be consulted on all academic matters.
ndividual programmes must be drawn up in consultation with
1 advisor,

VOTE: Studants who have oblained a grade of 3 or belter on
9 Advanced Placement courses in Chemistry will normally
3 oligibla for direct entry info Chemistry 1001, Such students

ust consult the department before registration.

INOR IN CHEMISTRY

andidates who take a minor in Chemistry will complets
hemistry 1000, 1001, 2400, 2401, 2210, 2300 and six credit
ours in courses chesen from 3100, 3211, 3300, 3301, 3400,
401 and 3500. ;

ENERAL DEGREE-MAJOR IN CHEMISTRY

ha courses required for a Major in Chemistry are:
Chemistry 1000 and 1001 (or their equivalents), 2300,
2210, 2400, 2401, 3100, 3211, 3300, 3301, 2400, 3401,

3500 and 4100 or 4101.
Physics 1050 (or 1020 and 1021), 1054, 2054 and 2056.

Mathematics 1000 (or 1080 and 1081), 1001, 2000 and
Arriied Mathematics/Pure Mathematics 3260,
Cemputer Science 2602 or 2700.
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To be admitted as a Chemistry Major, students must have
completed thirty credit hours in courses at the first year level,
including Chemistry 1000, 1001, Physics 1050, 1054 (or 1020
and 1021), Mathernatics 1000, 1001 (or 1080, 1081) English
1080, 1110 (or equivalent) and six credit hours in elective
courses. In addition, students must cbtain a grade of 65% or
better in each of Chemistry 1000, 1001 (or a combined
average of 65% in Chemistry 1000 and 1001 and the permis~
sion of the head of the Department) and a minimum average
of 60% in eight of the ten first year courses.

NOTE: Students must consuft with the Head of the Depart-
menr! before registering in courses with an initial digit of 3 or
groaler.

HONOURS DEGREE IN CHEMISTRY

Students wishing to take Honours should consult those
sections of the Calendar dealing with ‘Regulations for the
Honeurs Degree of Bacheior of Science'. The Honours
programme in Chemistry consists of at least 66 credit hours
in Chemistry courses, It is recommended that candidates aiso
take groups of eighteen or more credit hours in each of two
other science subjects, nomally Biochemistry, Biology, Earth
Sciencas, Physics, or Mathematics,

Required Courses

a) Chemistry 1000 and 1001 (or their equivalents), 2300,
2210, 2400, 2401, 3100, 3211, 3300, 3301, 3400, 3401,
3500, 4100 or 4101, 4300, 4201, 490A/B, six credit
hours selected from 4200-4204, and a selection from the
remaining 4000-lavel courses.

b) Physics 1050 (or 1020, 1021), 1054, 2054 and 2056,

¢) Mathematics 1000 (or 1080 and 1081), 1001, 2000 and
Applied Mathematics/Pure Mathematics 3280,

d) Computer Science 2602 or 2700.

Mathematics 2050 and Applied Mathematics 2130 are highly
recommended.

A thesis based on a selected research topic camed out under
the supervision of a member of the department is to be
submitted in the final year.

Chemistry 430A/B will normally requira the equivalent of 9
hoursiweek for 2 semesters. Registration in Chemistry
A90A/B s restricted to those students who have honours
standing. Evaluation of the dissertation will be pass/fail,
assessed by a committee comprised of the suparvisor and
two other faculty members.

With approval of the Heads of the Chemistry and Biochemis-
try Departments prior to registration, a number of courses in
Biochemistry may be substituted for a like number of Chemis-
try courses.

Six eredit hours in one language are recommended: Franch,
German or Russian should be selected in consultation with
the Department Head.

Prospective Honours students in Chemistry in their first year
should take

a) Six credit hours in English

b) Chemistry 1000 and 1001 (or their equivalents)
c) Physics 1050 and 1054 or 1020 and 1021,

d) Mathematics 1000 and 1001 or 1080 and 1081
@) S credit hours in other courses.

Given appropriate circumstances the Honours Chemistry
programme may be completed in four years. Students should
consult the Undergraduate Student Handbook for timetabling
detaiis.

NOTE: Chemistry 1800, Fhysics 1020, Mathematics 1080
may no! be incluced as electives towards the 120 credit hours
Honours programme.  Students who include these courses in
their first year programme will need the comesponding
number of extra credits to obtain an Honours degres,

Arrangements for subsequent years will depend on the other
science subjects being studied and should be made in
consultation with the Head of the Department.

NOTE: Cerain advanced courses may only be offered in
Camridatae tharasfeam ehandd aanenl ha

M ada yipmes



