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SIMON FRASER UNIVERSITY

MEMORANDUM

TO: Senate FROM: W. Wattamaniuk
Secretary, SCAP

SUBJECT: Proposal for a Department DATE: April 20, 1988
of Earth Sciences

Action undertaken by the Senate Committee on Academic Planning at its
meeting of April 13, 1988 gives rise to the following motion:

"that Senate approve and recommend approval
to the Board of Governors, the proposal for a
Department of Earth Sciences, as set out in
S.88-22"

Note: For the information of Senate, this proposal is part of a
' process of continual academic planning of new programs at
SFU. There is no intention of proceeding with the program
unless new designated funding is made available. The new
courses outlined in the proposal are conceptual in nature and
would not be available for offering until specifically brought
forward on course proposal forms and approved by SCUS, SCAP
and Senate.
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SIMON FRASER UNIVERSITY

MEMORANDUM
To: SCAP From: W. R. Heath, Secretary
SCUS
Subject: Proposal for a Department Date: March 2, 1988

of Earth Sciences

SCUS recommends

MOTION: that SCAP approve the proposal for a Department of Earth
Sciences.

This matter has been reviewed in the past by both SCUS and SCAP and we draw your
attention to the following changes in content introduced since the last consideration of the
proposal:

P.9 (a) In accordance with recent calendar changes, CHEM 102-3, CHEM 103-3
and CHEM 119-3 have been substituted for CHEM 104-3, CHEM 105-3
and CHEM 118-3 respectively.

(b) In accordance with recent calendar changes, GEOG 213-3 has been
substituted for GEOG 313 and GEOG 311 has been eliminated (on p. 10 of
the proposal).

(c) The status of CMPT 102-3 has been changed from required to
recommended in order to reduce the number of lower-level required hours
imposed by changes in (b).

P.10 (a) Inaccordance with recent calendar changes, GEOG 312-3, GEOG 313-3
and 317-3 changed to GEOG 212-3, GEOG 313-4 and 317-4.

P.11 (a) Inaccordance with recent calendar changes, MATH 272-3, 302-3, 372-3
and 375-3 have been changed to STAT 270-3, 302-3, 330-3 and 375-3.
(b) Wording in Section 3.5 changed to conform precisely with Faculty of
Science entry in the calendar.

P.16 (@) MAEA 408-3 (Geostatistics) changed to STAT 408-3 on recommendation
of Department of Mathematics and Statistics Chairman.
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SIMON FRASER UNIVERSITY
MEMORANDUM
To..Senate Committee on. Academic. Planving... | from. Office of the Dean of Graduate Studies
Subject. . Pxoposed. Gradvate. Brogram. in.Earth.... | Date......... March.30,.1988.........................
Sciences

The Senate Graduate Studies Committee, at its Meeting on March 28,
1988, approved the proposed Master's program in Earth Sciences and

it is now being forwarded to the Senate Committee on Academic Planning
for approval.

‘WG

, B.P. Clayman
: Dean of Graduate Studies.
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1. PREAMBLE

Simon Fraser University was established in 1965 without a geology program
and remains without one. A fundamental argument of this proposal is that the
absence of geology in the academic program of the University is a basic deficiency
in the University curriculum limiting the quality of science at SFU.. ¥e fully
endorse the concern expressed in a recent major review of Canadian geoscience that
a small group of Canadian universities, including S¥.U., has no geology program. In
the words of these reviewers, “it is inconceivable that a modern university would not
offer some of the basic courses in geology so necessary for understanding Earth
resources and their conservation” (Neale, ER.¥. and Armstrong, JE., 1981, Canadian
Geoscience Council Report: fevlagical Survey of {anada, Paper 80-6, p. 25). In this
regard, Science at Simon Eraser University in 1987 remains significantly incomplete
and inconceivably limited and idiosyncratic.

Furthermore, we believe that geological training facilities in British Columbia
are in need of strengthening, particularly in the aress of industrial-mineral
resources and environmental geoscience. Even though this Province relies upon the
mineral and hydrocarbon base for so much of its wealth, only one of the Provincial
universities offers a developed program in geology. The establishment of a program
at Simon Fraser University would provide additional educational resources in such
fields as industrial-mineral exploration and extraction, modeiling of contaminant
dispersal in geological systems, terrain analysis, the application of expert systems to
geological problems, and geotechnical assessment of alpine resource conflicts.

The provision of Earth Science courses in the University currently is the
responsibility of the Department of Geography. Courses in geology, geomorphology,
sedimentology, soils, meteorology and hydrology are taught under the rubric of the
physical geography program. Student response to these Earth Science courses has
been strong and sustained.

Further development of the Earth Sciences at Simon Fraser must be buiit on a
core of geology courses. The introduction of such subjects as stratigraphy,
petrology, mineralogy, paleontology and structures is a necessary prerequisite to the
expansion of Earth Science in the University. Although a short-term fix might be
achieved by strengthening the Earth Science core in the Department of Geography,
suwch a bridge eventually would also threaten the primary mandate of that
Department to provide a balanced and integrated view of Earth environment and the
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geography of human activity within it.

The establishment of an independent Earth Science program would not only
fill a void in the science offerings to Simon Fraser University students, but it would
strengthen other academic programs. The absence of systematic Earth Science has
been an important limiting factor, for example, in the development of the physical
geography end Quaternaery Science progrems. But Geogrephy is not the only
department that would benefit greatly by the presence of an Earth Science program;
Archeeology, Biology, Chemistrv, Physics and the Natural Resource Mansgement
Program, in particular, also are natural partners in such an endeavour.

It must be emphasized that this proposal is not a new departure for the
University, but simply a logical development of ongoing scholarly effort and present
University investment in existing but limited programs involving several faculty,
Earth Science courses, and equipment. Thus, although approval of this proposal
will create a completely new teaching and research structure at SF.U., it will rest
firmiy on a foundation of existing resources.

The proposed Earth Science program at SF.U. obviously and properly will
duplicate core elements of the geoscience program at UBC. but the program on this
campus, from the start, will be focussed on Quaternary studies, sedimentology,
geostatistics and environmental geoscience, rather than attempting to '‘cover the
field’. Concentration of the SF.U. resources in this manner will not only put in place
a strongly complementary set of S.F.U./UBC. undergraduate and graduate academic
opportunities for British Columbians, but it will assure for the SF.U. program the
immediate opportunity of becoming a centre of excellence in the field. Furthermore,
the SI.U. graduate program will be designed to accommeodate a limited number of
part-time students, a group presently not served by the University of British
Columbia.

The economic returns from swh an acedemic program are clear. This
Province is a resource-based and development-oriented community in which a full
and vsried appreciation of the potential and limitation of the geological
environment is absolutely vital to the success of many mining, engineering, and
development ventures: Novhere is this more apparent than in the important alpine
“ regions of the Province where mountainous terrain poses environmental problems
best solved by scientists and engineers trained in such Earth Science core disciplines
as surficial geology, geomorphology, hydrology, and other geotechnical skills such
as siope stability analysis. Planning ai all levels in such environments involves the
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assessment of geological hazards and an important role.of the SE.U. graduate in the
Earth Sciences will be to develop just that particular expértise.

The location and exploitation of industrial minerals lacks the glamour of
copper and gold mining yet it is a crucial part of the province’s mining industry.
Graduates of this program are expected to play sn active role in the industrial-
mineral and related industrie&.

2. CHARACTER OF AN EARTH SCIENCE PROGRAM AT SF.U.

It is proposed that a Department of Zartk Science rather than Sevlagy be
established at Simon Fraser University because the former title implies a broader and
more integrated viev of planet Earth then that charecterizing traditional geology
programs which typically are strongly focussed on the needs of the local mining-
industry. The program outlined here attempts to create an academic unit which will
have both sacademic credibility and identity in the professional geological
community while at the same time avoiding unnecessary duplication of the geology
offerings at the University of British Columbia. It also is designed to fit the
circumstances of this University with respect to the availability of existing Earth-
science courses, the trimester organization of the year, and the functioning of the
cooperative education program.

2.1: An Explicit Interdisciplinary Approach

One of the themes of the Canadian Geoscience Council Report is the need to
strengthen the interdisciplinary component of Canadian Earth-science. It strongly
recommends thet, in order “to promote interdisciplinary research, teaching and
other interaction between departments, university administrators are urged to
encoursge joint appointments between separate departments of geology and
geophysics and also with such departments as chemistry, geography, civil
engineering, physics and biology™ (Neale and Armstrong, 1981, p 8).

It is proposed that the new Department be founded in part on joint
appointments with existing departments, inciluding Geography and possibly
Biological Sciences and Mathematics. Possibilities for joint or sssociate positions also
exist in Chemistry, Physics and Engineering Science. Obviously the perticular

_3_
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nature of the joint appointments must be sgread
tetween the departments involved.

The interdisciplinary nature of the rrogram will be reinforced tv the
ncorporation of toth undergraduate and graduate courses from outzide the Earth
Science Department within its core raquirements (for example, hydrology and
geomorghology from Geography!.

2.2: Appointment of Adjunct and Visiting Professors

Yancouver ic s major centre for conzulting, governments! snd industrial
geozcience. This pool of manpower will be tapped for people willing to teach courses,
give workshops or lectures in the Esrth Science program. Such a policy will haw
the benefit of insuring that the SFU. Earth Science program mantains close contact
with the non-scademic world of geoscience; fzedback from such intersotions will
keep the faculty aware of trends. needs and new thrusts in the applied fields.

The use of adjunct professors has proven successful in several departments of
the University. most notably, the Resource Msanagement Program. The BXpeErietice
gathered there clearly demonstrates the benefits of having professionsals who give
advice to the department, offer the ocessional lecture and advise students. It is an
effective way of insuring that contact with the government and industrial sectors of
geosciendce is routinely maintained. '

2.3: Cooperative Education

Over the past five years the University has increased the number of
dJepartments taking part in the work-ztudy programs of cooperative education.

Students hawve responded positively to the opportunity of spending part of the
academic year in a supervized work situation The application of their theoretisal
skills in the work-place has attracted large numbers of students, and the selection
process for these positions is highly competitive.

The lead time necessary for meking the contscts with e eplovers, formulating
the departmental regulations. and fully informing students, necessitates that
planning for co-op should start in the second vear of the Department’s operation.
The number of students involved in the €0-of: endeavour will be small. althouzh the
actual number will reflect the interests of students and emplovers.
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2.4: Academic Emphases of the Department

It iz proposed that the academic emphazic of the Department will te, 1o use a
popular term, in the area of soft-rock zenlogy. This emphasis reflects the existing
Earth Sotence strength on the campus:  fluvial geomorphology. geochronology,
palynology, hydrology, sedimentology and (uaternsry studies. The following areas
will be the major thrusts of the Earth Science program:

1 Juaternary geology and gromorphology
i Sedimentology and cedimentary petrology
tii Geostatistics

1v Environmental geoscience

Comglementing these academic thruste of the department iz s three-course
figldwork requirement. This reflects the conviction of the Earth Science Program
comgittee that fieldwork should be a major and integral part of the second, third.
and tourth vears of a B.S¢. program. The formal field courses (EASC 206, EASC 304,
EAZT $12) will be supplemented by on= and two-dey field excursions in the other
Earth Science courses.

25: The Undergraduate Program (B Sc.)

The undergraduate program is derigned 10 provide a broad education in Earth
Science with sufficient emphesis on traditional fields of geology to allow graduates 1o
meer potential Provincial certification as a professional geologist and the entry
raquirements to graduate schools of geology in Canada and elsewhere. The program
outlined below in 3ection 3 is a revised version of an esrlier proposal that was
reviewed by a number of distinguiched geologists across North America f(see
Appendix 2). Their reactions to that proposal were very positive and most of their
suggestions for improvements have been incorporated into the present document.

2.6: The Graduate Program (M Sc.)

The graduate progremn is designed to provide research opportunities and
training for both full-time and part-time students in seversl areas of the Earth
Sciences  including  Quaternery studies, sedimentology, geostatistics  and
environmental geoscience. The part-time program will provide Earth scientists in
local geoscience companies with an opportunity to upgrade their qualifications in
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selected areass of the Earth Sciences while msintaining their employment.

This program represents a direct extension of the proposed undergraduate
program in Earth Sciences with the concordant aim of correcting a long-standing
weakness of the University to provide full and balanced teaching and research
opportunities in the Esrth Sciences. Furthermore, an M.Sc. program in the Earth
Sciences will help to provide for the resesrch needs and aspirations of newly-
appointed faculty in the Department of Earth Sciences and of existing faculty
presently working in the Earth Sciences in established _departmems. Thus, an SF.U.
graduate program in the Earth Sciences would recognize in name both the ongoing
activities in the University as well as introducing the new coordinated program. The
lively activity and commitment to Earth Sciences at SF.U. already is evident by:

8@ the variety of graduate resesrch programs with Earth Science components
(particularly in Archeeology, Biological Sciences, Geography and Physics);

8 the recently established Institute for Quaternary Research;

@ the availability of such facilities as the 19C radiocarbon dating and X-ray
fluorescence laboratories;

® the University investment in field and laboratory equipment (for example,
petrographic microscopes; seismic recorders; drilling rig: survey boats etc);

8 the University's internal funding of a select number of geology courses.

The only institution in British Columbia offering a graduate degree in Earth
Sciences {geological sciences) is the University of British Columbia. In contrast with
that program, and indeed with most others in Canada, the proposed M.S¢. program at
SEU. will exploit and build on existing strength in aress directly related to
Quaternary geoscience. The closest programs to the model being proposed here are
those at the Universities of Alberta and at ¥aterioo in Quaternary studies.

The program outlined below in Section 4 is a revised version of an earlier
propossl reviewed, modified and approved by the SF.U. Graduate Studies Committee.
An important part of this process wes the accommodation of concerns expressed by
the Earth Sciences Committee {Geological Sciences, Geophysics, and Geography) at
UBC. (see Appendix 3).
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3. ACADEMIC REQUIREMENTS FOR THE
UNDERGRADUATE PROGRAM (B.Sc.)
Requirements for the B.S¢. (Major} anid B.Sc. (Honours.} program in the
Faculty of Science are listed on ¢. 95-96 in the University Calendar.

3.1: Lover Division Core
All students majoring in Earth Sciences are expected to complete the following
courses, or their equivalent, within the firzt 60 hours (4 semesters) of their program.

Courses in Earth Science Semester Hours

EASC 101-3 Phyzical Geology

)

102-3  Historical Geology 3
201-3  Stratigraphy and Sedimentation 3
202-3  Crystallography and Optical Mineralogy 3
203-3  Paleontologv 3
Z204-3  Structural Geology [ 3
Z205-3  Mineralogy and Petrology 3
Z06-1  Field Geology 1 1
22
Courses in Other Science Departments Semester Hours
CHEM  102-27  General Chemistry I for Physical Sciences 3
103-3  General Chemistry II for Physical Sciences 3
115-2  General Chemistry Laboratory | 2
119-2  General Chemistry Laboratory 11 for Physical Sciences 2
PHYS 120-3 General Physics I 3
121-3  Genersal thsics 11 3
131-2  General Physics Laboratory 2
BISC 102-4  Introduction to Biology 4
MATH 102-3 | Introduction to Statistics 3
151-3  Calculus 1 3
152-3  Calculus I 3
GEOG 213-3  Geomorphology | 3
34
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3.2: Upper Divizion Core .
All Earth Science majors will be sxpected to take the following upper divisicn
courses:

. Courses in Earth Science Semester Hours

EASC 301-3  Igneocus and Metamorphic Petrology

D)

302-3  Sedimentarvy Petrolozy 3

304-3  Geophysics 3

305-2  Field Geology II 2

GEOG 313-4  Geomorphology I1 4
317-4  Soil Geography 4

EASC 401-3  PRegional Geology of Western Canada 3
402-3  Sedimentology 3

403-3  Quaternary Geology and Geomorphology 3

404-3  Biostratigraphy 3

405-3  Pasin inalysis 3

406-2  Field Geology III P

407-3  Structural Geology II 3

410-3  Fluvial Systems 3

490-0  Undergraduate Seminar 0

42

3.3: Recommended Courses from other Departments
The following courses are ones that Earth Science majors might find useful to
a1d as electives:
ARCH 410-5  Advanced Archeometry
411-5  Archaeological Dating
438-%  Geoarchaeologv
BISC 204-3  Introduction to Ecology
3373 Compearative Morphology, Distribution & Evolution of

Vascular Plants
434-3  Paleoecology and Palynology
CHEM 218-3  Introduction to Analytical Chemistry

232-3  The Chemistry of Non-Transition Flements

251-3  Organic Chemistry [

- 10 -
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371-3  Chemistry of the Environment
$16-3  Modern Methods of Anaslytical Chemistry
CHPT 102-3  Introduction to Programming for Science Students
104-1 Introduction to High Programming Langusge 11
187-1  Computing Project - Earth Science
GEOG 353-4  Aerial Photographic Interpretation
212-4  Geography of Natural Hazards
413-4  Advanced Geomorphology
416-4  Pleistocene Geographv
418-4  Terrain Evaluation
MATH 251-3  Calculus II1
Z62-4  Engineering Mechanics
263-¢  Engineering Mechanics 11
STAT 270-3  Introduction to Probatility & Statistics
302-3  Analysis of Experimental and Observational Data
330-3 linear Models in Applied Statistics
460-3  Decision Analysis and Bavesian Inference
PHYS 211-3  Intermediate Mechanics '
3.4: The Honours Program
Departmental approval is required for entry into the Honours Program. All
students spplving for entry must have completed 30 semester hours at Simon Fraser
University in the Major Program in Earth Science. The requirements for honours
are the safue as previously listed for the major but, in addition, the following must be
completed:
(a) an additional 12 semester hours for a minimum total of 132 for graduation;
(b} an Honours Thesis (EASC 499-9).

3.5: Electives from beyond the Faculty of Science
All majors and honours in Earth Science must take a minimum of 6 semester

hours of electives in subjects taken outside the Faculty of Science (excluding EDUC
401. 402, 405, and 406).

- 11 -



EASC

STAT

101-3
102-3
201-3
202-3
203-3
204-3
205-3
206-1

301-3
302-3
303-3

304-3

305-3
306-2
307-3
308-3

401-3
402-3
403-3
404-3
4053
406-2
407-3
409-3
410-3
490-3
491-3
492-3
493-3
499-9

408-3

Physical Geology

Historical Geology

Stratigraphy & Sedimentation
Crystallography and Optical Mineralogy
Paleontologfr

Structural Geology 1

Mineralogy and Petrology

Field Geology I

Igneous and Metamorphic Petrology
Sedimentary Petrology

eochronology

Geophysics

X-Ray Mineralogy

Field Geology II

Geotechnical Problems in Alpine Areas
Environmental Geoscience

Regional Geology of Western Canada
Sedimentology

Quaternary Geology and Geomorphology
Biostratigraphy

Basin Analysis

Field Geology I1I

Structural Geology 11

Low Temperature Geochemistry
Fluvial Systems

Undergraduate Seminar

Directed Readings

Directed Readings

Directed Readings

Honours Thesis

Geostatistics {requires new course proposal from
Department of Mathematics and Statistics)

-12-
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3.7: Course Descriptions

EASC 101-3 PHYSICAL GEOLOGY ,
An introduction to rocks and minersis and the processes of their formation.
The structure of the Earth, plate tectonics and the evolution of the surface
features of the Earth.

EASC 102-3 HISTORICAL GEOLOGY
The study of the evolution of the Earth: the geological time scale, fossils and
evolution; introductory stratigraphic concepts; geological history of Western
Canada.

EASC Z201-3 STRATIGRAPHY ARD SEDIMERTATIOR
An introduction to the nature, origin and interpretation of stratified Earth
materials. Principles of lithostratigraphy, biostratigraphy and chrono-
stratigraphy. The facies concept.
Prerequisites: EASC 101 or GEOG 111: and EASC 102

EASC 202-3 CRYSTALLOGRAPHY AND OPTICAL MINERALOGY
Introduction to crystallography, <rvstal chemistry and chemical properties
and chemical'principles necessary for the study of minerals.
Prerequisite: EASC 101

EASC 203-3 PALEONTOLOGY
Principles of classificetion, morphology and development of the major groups
of animals and plants in the geological record. The palececologic significance
of fossils.
Prerequisite: EASC 102

EASC 204-3 STRUCTURAL GEOLOGY I _
Description, classification and interpretation of Earth structures: folds, faults,
joints, cleavege and lineations. Elementary rock mechanics.
Prerequisites: EASC 101 and EASC 102

EASC 205-3 MINERALOGY AND PETROLOGY
Optical phenomena related to the use of the polarizing microscope in the
identification of minerals in the thin sectioni. Petrogenesis and classification
of igneous, sedimentary and metamorphic rocks. ' Hand specimen and thin
section identification of rocks and mineralis.
Prerequisites: EASC 202. Can be taken concurrently.

_1‘3_
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EASC 206-1 FIELD GEOLOGY I
Seven day excursion at the end of the spring semester to demonstrate the
geology of British Columbia.
Prerequigites: EASC 101 and EASC 102

EASC 301-3 IGNEOUS AND METAMORPHIC PETROLOGY
Mineralogy. phese relations, origin and occurrence of igneous rocks. The
classification of igneous rocks. Mineralogy and textures of metamorphic
rocks. The study of hand specimen and thin section.
Prerequisite: EASC 205

EASC 302-3 SEDIMENTARY PETROLOGY
The study of the composition, fabric, origin and environments of sedimentary
rocks. Hand specimen and thin section will be used for the identification and
interpretation of sediments.
Prerequisite: EASC 205

EASC 303-3 GEOCHRONOLOGY
The application of various dating techniques to the genlogic record including
C14, thermoluminescence, fission track, potassium argon and others.
Prerequisites: PHYS 101 and PHYS 102, or PHYS 120 and PHYS 121

EASC 304-3 GEOPHYSICS
An introduction to geophysics utilizing seismic, maghetic and gravimetric
observations of the Earth. A brief review of logging techniques.
Prerequisites: PHYS 120 and PHYS 121

EASC 305-3 X-RAY MINERALOGY
Fundamentals of X-ray diffraction techniques with emphasis on clay
mineralogy. ’
Prerequigite: EASC 205

EASC 306-2 EIELD GEOLOGY 11

| A twelve day field camp held after the final week in the Spring Semester. The
camp will emphasize the study of sedimentary rocks.
Prerequisite: The completion of the required 3rd year Earth Science
courses.

-14 -
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EASC 307-3 GEOTECHNICAL PROBLEMS IN ALPINE AREAS
The role of geology and geological engineering in man’s use of Alpine areas
for settlement. Case studies from British Columbia and the European Alps will
be used.
Prerequigite: 75 credit hours

EASC 308-3 ENVIRONMENTAL GEOSCIENCE
Environmental geology is a branch of ecology which deals with the
relationship of man to his geological habitat. Topics covered will include
environmental impact of mineral extraction and logging: erosion and
sedimentation in rural and urban environments; mass movement.
Prerequisites: 75 credit hours inciuding 6 hours in Earth Science

EASC 401-3 REGIONAL GEOLOGY OF WESTERN CANADA
The stratigraphy, structure and historical geology of western Canada.
Important mineral and fossil sites will be discussed.
Prerequisites: EASC 201 and EASC 204

EASC 402-3 SEDIMENTOLOGY
The physics of sediment transport in fluids, the formation, character and
classification of internal structures in sediments, and palaecenviromental
analysis.
Prerequisites: EASC 302

EASC 403-3 QUATERNARY GEOLOGY AND GEOMORPHOLOGY
Stratigraphy and history of the Quaternary Period with emphases on
glaciation and Holocene alluvial fills. Several field trips in the Fraser
Lowlands.
Prerequisite: GEOG 313

EASC 404-3 BIOSTRATIGRAPHY
The use of fossil evidence in the sciving of stratigraphic problems, and the
reconstruction of the conditions of deposition of ancient sediments.
Prerequigites: EASC 201 and EASC 203

ASC 405-3 BASIN ANALYSIS
The study of major depositional systems. Methods of analyzing basin geometry,
depositional and tectonic history; basin classification; basin models: basin
characteristics. Extensive use of Canadian examples.
Prerequisites: EASC 201 and EASC 204
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EA3C 406-2 FIELD GEOLOGY III ‘
The study of deformed sedimentary, igneous and metamorphic rocks in the
field. Twelve days of field work preceded by reading snd laboratory studies.
Prerequisites: EASC 305 and EASC 412

EASC 407-3 STRUCTURAL GEOLOGY II
Rheological behaviour of rock; theories of stress distribution: failure criteria
for rock: the evaluation of bulk rock properties.
Prerequisite: 75 credit hours including EASC 204

EASC 409-3 LOV TEMPERATURE GEOCHEMISTRY
Low temperature squeous solution geochemistry. Geochemical problems in
sedimentary and diagenetic environments.
Prerequisites: EASC 205, EASC 302, CHEM 232

EASC 410-3 FLUVIAL SYSTEMS
Stream processes and the evolution of drainsge systems. Modern
environments of fluvist sedimentation with applications to the ancient record.
Prerequisites: EASC 201 and GEOG 313

EASC 490-0 UNDERGRADUATE SEMINAR
A seminar for students in their 1ast year of study. Visiting speakers. Site visits
0 mines, drilling locations. Discussions of the applications of Earth Science in
the industrial and commercial worid.
Prerequisites: 105 credit hours and maj oring in Earth Sciences

EASC 491-1 DIRECTED READINGS
A course in which reading and research, and/or field work will be supervised
by faculty members.
Prerequisite: 75 credit hours including 30 hours of courses in Earth
Sciences, and permission of the department

EASC 492-2 DIRECTED READINGS |
A course in which reading and research, and/or field work will be supervised
by faculty members.
Prerequigite: 75 credit hours including 30 hours of courses in Earth
Sciences, and permission of the department.

-1h -
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EASC 493-3 DIRECTED READINGS
A course in which reading and research, and/or field work will be supervised
by faculty members.
Prerequisites: 75 credit hours including 30 hours of courses in Earth
Sciences, and permission of the department.

EASC 499-9 HONOURS THESIS
An in-depth investigation of a topic in the Earth Sciences.
Prerequisites: 105 credit hours and consent of the supervisor

STAT 408-3 GEOSTATISTICS (It is suggested that this new course proposal would
come forward from the Department of Mathematics and Statistics)
The theory of spatially correlated random variables applied to geological
problems. Topics include variograms for analysis of spatial continuity,
kriging, nonparasmetric and parametric geostatistics.
Prerequisites: MATH 272 or MATH 302

-17-
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4. ACADEMIC REQUIREMENTS FUOR THE GRADUATE PROGRAM (M Sc.)

4.1: Admission and General Requirements

The Department of Earth Sciences offers a program leading to the M .Sc. degree
in Earth Sciences. with emphases on Earth surface processes, geomorphology.
surficial and Quaternary geology and sedimentology. '
Adpussior. For admission requirements, refer to the General Regulations, pp. 199-
200. Students should normally have a BSc. degree, or equivalent, in an honours
program with at least a good second-class standing (30 GPA) in the Earth Sciences
{for example: geology, geological engineering, geophysics, geomorphology, soit
science, physical geography).
Degree Requirements. Al students in the program will be required to take EASC 600
(Introduction to Graduate Studies) and five courses from the list below. In addition a
thesis is required for the degree. The actual course selection will be a reflection of the
student’s research interest and guidance from the senior supervisar.

4.2: Graduate Courses

Because of the interdisciplinary nature of the Earth Science program, students
are encouraged to undertake graduate courses in other Departments related to their
particular research interests.

New Courses

EASC 600-0 Introduction to Graduate Studies
A required course designed 1o acquaint new graduate
students with the research strengths of the Department.
research racilities in the University and its vicinity and
with the methodologies of the main fields of the Earth
Sciences.

EASC 610-3 Statistical Analysis of Earth Science Data
Statistical methods and their use in geology and
hydrogeology.

EASC 620-3 Clastic Sedimentology
Description and analysis of clastic sediments including.
textures, fabrics, sedimentary structures.and facies
associations in a variety of deposisional settings; diagenesis
and geochemisttry.

- 18 -




LAast 621-3

EASC 630-3

EASC 631-3

EASC 640-3

EASC 641-3

EASC 650-3

EASC 660-3

EASC 661-3

EASC 680-2

EASC 690-3

EASC 700-1

EASC 701-2

Eath Soiences: 5.F ).

Physical Sedimentology
Phyrical processes of cedimentation in modern depositionst
entvironments

Stratigraphy I

The historical Jevelopment of the concepts and principles of
stratigraphy and the relative geological time scale;
¢classification of stratigraphic units using various
stratigraphic codes: international problems in stratigraphic
classification and correlation.

Stratigraphy 11
Selected problems in the application of stratigraphic
techniques including seismic stratigraphy.

Techniques for Quaternary Geology
Field and analytical techniques in the description and
interpretation of Quaternary sediments; field studies.

Geochronology
Principles and problems of dating surficial materials:
Canadian case studies in Quaternary geology.

Fluvial Sedimentary Systems
Fluvial geomorphology and sedimentology of single and
multichanneled river systems.

Hydrometeorology _
Principles of dvnamic meteorology with emphasis on near-
surface energy-t-alance models as a component of the

~ hydrologic ¢ycle.

Groundwater Hydrology

Semi-steady state flow, leakage and recharge. effects of
consolidation, analysis of pump tests, and other selected
topics from the theorv of groundwater movement.

Subsurface Techniques

Field course in the application of drilling methods
{including core recovery and lithologic logginz) and
geophysical well logging,

Applied Geophysics

Recent advances in exploration geophysics; topics will
in¢lude seismic stratigraphy, sirborne survey systems, and
well-logging techniques for the detection of hydrocarbons.

Special Topics in Earth Sciences I
Advanced study of selected topics, the focus of which will
vary from semester to semester.

Special Topics in Earth Sciences 11
Advanced study of selected topics, the focus of which will
vary from semester to semester.

- 19 -
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EASC 702-3 Special l'obics in Earth Sciences 111
Advanced study of selected topics, the focus of which will
vary from semester 10 semester.

EASC 703-4 Special Topics in Earth Sciences IV
Advenced study of selected topics, the focus of which will
vary from semester to semester.

EASC 704-5 Special Topics in Earth Sciences ¥
Advanced study of selected topics, the focus of which will
vary from semester to semaester.

EASC 800 M Sc. Theszis {Earth Science)

Existing Courses

MRM 631 Applied Geomorphology and Hvdrology

GEQG 717 Digital Processing of Remote Sensing Data

GEQG 726 Fluvial Geomorphology*

GEOG 728 Quaternary Geology and Geomorphology*

GEOG 730 Fossil Landforms

¥ these courses would be renumbered as EASC or GEEA (joint GEOG and EASC
offerings) once the program i established.

Undergraduate courses with graduate sections:

ARC 411 Archaeological Dating

ARC 438 Geoarchaeology

BISC 434 Paleoecology and Palynology

The M .Sc. Thesis
Graduates of this prdgram will be required to conduct original research and

report their results in a thesis.

- 19a -




Earth Sciences: S.FU.

5. FACULTY AND STAFF REQUIREMENTS: FIVE YEAR PLAN

FEaculty Requirements

Sedimentary petrologist

Igneous or metamorphic petrologist

Biostratigrapher or paleontologist

Stratigrapher

Structural geologist

Initial joint appointments: Geography (1.0 FTE)

Off Campus Visiting Appointments: 1.0 FIE (involvement of non-University
geoscience professionals as visiting professors.)

Staff Requirements

Departmental Assistant

One secretary and one part-time secretery
Two technicians

Teaching Assistants
Initially two teaching assistants will be required, subsequently incressing to
ten sssistants in the fourth yesr of the Department’s operation.

See the flow chart for the hiring sequence in Table 1.
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FIBST YEAR SECOND YEAR TNIRD YEAR FOURTE YEAR TOTAL COBMPLENINT
N THE FIFTE TEAR
Stretigrapher Sedimentsry Structursi
Petrologist Geologist
Igneous/Metam. Biostratigrapher Vieiting Visiting Seven Faculty
Petrologist Appointment Appointment Positions
{0.5) {0.5)
Joint Appointments
with Geography {1.0)
Secretary Departmental Part-time One Departmental
Aszsgistant Secretary Agsistant
1.5 Secretaries
Technician Technician 2 Technicians
10 Teaching
2 Tesching 2 Teaching 2 Teaching 4 Teaching Aszistants
Aseistonts Assigtants Assistents Aesistents

Table 1: Flow Chart of Facuity and Staff Hiring by Year
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6. SPACE REQUIREMENTS: FIVE YEAR PLAN

The following office and laboratory space requirements will need to come on
stream in accordance with the progressive hiring of faculty and staff outlined in the
5-Year Plan (Section 5).

Office and Laboratory Space

The Department of Earth Science will require the following office and laboratory

space:

eight faculty offices

Cheirman ‘s office and associated meeting room {seminar room)

two teaching assistant offices (each holding six desk spaces)

office for the secretarial staff

room for office equipment

office for the departmental assistant

storage room for equipment

two offices for technicians

undergraduate teaching space (see below)

research laboratories (see below)

Undergraduate Teaching Space

laboratory (handling 25 students) for the introductory geology courses

laboratory designed for the <rystallography and the introductory course in
minerslogy and petrology

laboratory for paleontology and palynology

laboratory for the advanced petrology courses

general purpose laboratories

Research Laboratories

laboratory for stratigraphical research

faboratory for petrology research

laboratory for Quaternary research

sedimentological laboratory

coal geology research laboratory
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7. LIBRARY RESOURCES

Preamble

A core collection in the Earth Sciences had already been established to support
ongoing research and teaching. The (E section of the Library is growing each year,
especially in the areas supportive of geomorphology and sedimentoiogy. The start
date for many journals is 1965/66, reflecting the date of the University's
inauguration. Retrospective purchasing has extended the available length of the
major geology journals {e.g., Bulletin of Geological Society of America now begins in
1946; Journal of Geology begins in 1893; American Journal of Science begins in 1950).

The publications of the Geological Survey of Canada and those of the US.
Geological Survey are taken and the back holdings are close to being complete. The
weakness of the present collection is in the limited holdings of provincial and state
geological surveys, departments of mines and other governmental agencies involved
in the Earth Sciences.
The University’s Map Library has a complete collection of Canadian topographic
maps; a limited collection of US. topographic meps and a scattered holding of
topographic maps from other countries. The limited collection of geological maps will
need strengthening.

Selected Journals and Serials from the SF.U. Library Involving Earth Sciences

Advances in Hydroscience Archives for Meteorology, Geophysice and
American Asgsoc. Petrol. Geolog., Bulletin Bioclimstology

American Congrese on Surveying & Arctic

Mapping: Annual Proceedings Arctic and Alpine Regesrch

Americsn Geophysical Union: Atmosphere - Ocesn

Transsctions Bibliography of Alasksn Geology
American Meteorolog. Soc., Bulletin British Geomorphologicsl Regeasrch Group
American Meteorolog. Soc., Meteoroiog. Technical Bulletin

Monographs Current Regesrch

American Journal of Science Bulletin of Canadian Petroleum Geology
American Soc. Civil Engineers

Urban Plenning Divieion Canadisn Alpine Journal

Geotechnical Engineering Division Canadisn Cartographer

Hydrsulice Canadian Geographer

Soil Mechanice and Foundstions Canedian Geophyeicsl Bulletin
American Water Works Assoc., Journal Cansadien Geotechnical Journsal

Anterctic Oceanology Canadian Journal of Earth Sciences
Anterctic Snow & Ice Studies Cansdisn Mining snd Metallurgicsl




Bulletin

Canadisn Mining Journsi

Cansdian Statistical Journsi

Canadian Surveyor

Canadian Weather Review

Cartogrspher

Cartographic journal

Cartographics

Catens

Climste Perapectives

Cosstal Studies series

Colorado, State Univ., Hydrology Pspers
Comments on Earth Sciences, Geophysaics

Developmenta in Sedimentology
Esrth and Planetary Science Letterz
Esrth Surface Proceases
Earthquake Info. Bulletin
Ecologicel Modeiling

Economic Geology

Environment

Environment Abstractz
Environment and Planning
Environments! Comment
Environmentsi Geology
Environments! Planning

Erde '
Explorstion Geophysgics

Fennia

GeoAbstracts

GeoForum

Geografiske Annaler (A)
Geographical Bulletin {EMR, Cansda)
Geographical Journsi

Geographical Review

Geographie Physique et Quaternaire
Geologicel Abstracts

Geological Fieldwork

Geological Magezine

Geologicsl Society of Americsn

tas ell publications (Bulletin, Memoirs,
Papers, etc.)

Geological Society of London, Journal
Quarterly Review

Geologist’s Asaociation, Proceedinge
Geology

Geomorphologicel Abstracta
Geomorphology Symposis Series
Geophyzical Abstracta

Geophysicsl Journal

Geophyszicel Monographs
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Geos

Geoscience Canads
Geotechnigue
Geotimes

GB. Inzstitute of Geological Sciences

Hebitat
Hydrology Symposium, Proceedings

Ice

Iceabikigt

Industrial Water Engineering
Institute of Britizh Geographera,
Trensactions

Journsl of Applied Meteorology
Journsl of Environmentsl Management
Journal of Geology

Journsl of Geophysicsl Resesrch
Journal of Glaciology

Journsl of Hydrology {both NZ and the
Netherlands)

Journal of Meteorology

Journal of Petrology

Journsl of Range Hanagement

Journel of Sedimentary Petrology
Journal of Soif and Wster Conservation
Journel of Atmospheric Sciences

Land and Weter Low Review

Land Economice

Land Research Series, Austrelis
Land Use Abstracte

Landacape

Landecape Planning

Lund Series in Geogrophy, Physical
Geography

McGitl, Sub-Artic Regearch Lsb.,
publicetions

Marine Geology

HMarine Techmology Society
Heddelelzer om Gronland

Marine Geophysicel Regearches
Meteorological and Geosstrophysical
Abstracte

Heteorological Magazine
Meterological Translations
Heteorologische Rundzchen

Methods in Geochemistry and Geophysics
Hineral Sciencez Investigations
Mining Technology



Naturai Hazsrds Observer
Matural Resources Forum
Naturst Resources Journat
New Zeeland Geographer
Norsk Geografish Tidsskrift

Otfshore Exploration

Onterio Geography
Ozone Data for the World

Pslaecgeography, Palseoclimatology,
Palaeoecology

Parks and Recrestion

Photogrammetric Engineering snd Remote
Sensing

Plan Canade

Polar Record

Pollen et Spores

PreCembrian

Progrese in Physical Geography

Qusternaria
Queternary Science Reviews
Qusternary Research

Radiocarbon

Remote Sensing in Canada

Research on Urban Hydrology
Review of Paleobotany & Palynology
Reviews in Engineering Geology
Reviews of Geophysics

Earth Sciences: S.FU.

Revists Geografice
Revwze de Geomorphologie Dynamique

Sedimentsry Geology

Sedimentology

Seiamological Bulletin

Seismologicsl Society of Americe, Bulletin
Snow Cover Dats, Canads

Snow Survey Bulletin, B.C.

Societe de Geographie de Quebec

Soil Science

Soil Science Society of America, Journat
Spill Technology Newsjetier

Storm Deta

Studies snd Reports in Kydrology, Perie

Surveying snd Mapping

Tellus

Terrs

Town snd Country Planning
Town Planning Review

WM O Bulletin

Water Resourcez Bulletin
Water Resources Resesrch
Water Spectrum

Weather

Westherwize

World Survey of Climatology

Zeitechrift fir Geomorphologie

The University has access to GEOREF and other computer-based library data bases.
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. Mike Roberts Jack Corse
Collection supporting Earth Sciences 30 November 1981
Department

This is a brief review of the SFU Library resources in the area of
Earth Sciences. Professor Mike Roberts of the Geography Department
requested us to review the adequacy of the collection as far as supporting
a Department of Earth Sciences was concerned. At present, various courses
in the Earth Sciences area are taught in a variety of departments with no
overall coordination.

In general terms are are reasonably well placed to support such a
proposal. A basic subject heading search of our collection disclosed hold-
ings in every major sub-division of earth Sciencews. This means that we
have a good basis on which to build. It is entirely possible that specific
weaknesses would be disclosed as faculty members develop courses but these
problems would be dealt with at the time. My understanding of this propos-
al is that its main thrust is to gather existing courses under a new
umbrella rather than branching our in totally new directions.

. The establishment of a new department may result in more courses being
offered in this arae which would, in turn, place more pressures on the col-
lection. Without specific course prposals it is impossible to be more
definitive. On the understanding that courses would be offered in some
areas of Earth Science that are barely covered by our existing programs, it
would be essential to expand our coverage of these areas in our approval
plans.

The journal collection which supports our present program of Geology
and Geomorphology is being reviewed by Professor Mike Roberts. This is an
area where budget constraints render it difficult to subscribe to many new
Journals, however, we already have a reasonably good collection of journals
for this area.

The implications of these proposals for the Library are minimized
because courses in this area have always formed part of the program at SFU
It should be emphasized that any move towards increasing the number of
courses taught and their general thrust (i.e. more emphasis on civil engin-
eering and soil mechanics) would result in a corresponding increase in
Library expenditure. This would need to be funded as a new program.

. JC:vk
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8. BUDGETY

The budget outlined in Table 2 provides estimates of the various components of
the operating costs of the Department of Earth Sciences. It excludes costs of the
reallocation of existing space and equipment to this new program.

ASSUMPTIONS FOR TABLE 2 (1985):
Salary Salary & Benefits (13%)

Faculty Positions $40,000 $45.200
Technicians : {a) 20,000 22,600

(d) 25,000 28,250
Departmental Assistant 22,000 24,860
Secretery 17,000 19,210
Secretary (part-time) 8,000 9,040
Teaching Assistants 5,000 5,000
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Q Al. Appendix 1
The Present Status of Earth Sciences at ST.U..

This section will provide a review of the present teaching and research
capabilities of the University in the field of Earth Sciences. The listing of
publications is nbt intended to be comprehensive but an overview: a similar caveat
applies to the listing of equipment.

Geography
Faculty tesching Earth Science courges:
Bailey {meteorology, climstology, hydrology)
Crampton (s0ils, geology, permafrost)
Hickin ' (fluvis! geomorphology, geology.sedimentology)
Roberts {(fluvisl geomorphology, Quaternsry siluvisl sedimentation)
. Sagar {meterology, climatology, glaciology)
- Hutchinson {deltaic ecology and sedimentstion)
Esrth Science and relsted courges:
GEOG 111 Physical Geogrsphy
Introductory Geology
Cartography 1
Hydrology
Geography of Natural Hazarde
Geomorphology 1
Climatology I
Biogeography 1
Soil Geography
Sedimentology
Cartography II

Aerial Photographic Interpretstion
Quaternary Geology and Geomorphology
Geomoxphology 11

. " Climstology II

- Biogeography 11

-29-
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Pleistocene Geography
Terrain Evoiution

Theoretical and Computer Cartography

Selected Research Publications: W-6. Bailey

An analysis of erxors in the calcuiation of evapotranspiration by the Bowen ration snd combination
model methods. NRG PUBLICATION 79-11, 10 p.

With J.A. Davies. Estimating evapotranspiretion from soybeans. Preprint Volume: Fourteenth
Conference on Agriculture and Forest Meteorology and Fourth Conference on
Biometeorology, Am. Meteorol. Soc., 158-160.

© With PF. Mills. Climatology research st the Besverlodge Research Station. Proceedings of the
1980 Annaal Meeting of the Alberts Climatological Association. Alberts Energy and
Netursl Resources, Technical Report T/10-1980, 35 p.

Agricultural climate resources for northwestern Cansds. Preprint Volume of Extended Abstracts
for 15th Conference on Agriculture and Forest Meteorology and 5th Conferemce on
Biometeorology, Am. Meteorol. Soc., 139-140.

With H. Lerer, and PF. Mills. Pollination sctivity of Hegachile rotundats. Preprint Volume of
Extended Abstracts for 13th Conference on Agricuiture snd Forest Heteorology and Sth

Conference on Biometeorology, Am. Meteorol. Soc., 13-15.
The climate resources for sgriculture in northwestern Cansds. Agricuiture and Forestry Bulletin,

4,11-172. :
With J.A. Daviez. Bulk stomatal resistance controf on evaporstion. Boundary-Layer Meteorol. 20,
401-415.

Vith J.A. Davies. Evaporation from soybesns. Boundsry-Layer Heteoxol., 20,417-428.

VWith J.A. Devies. The effect of uncertsinty in serodynamic resistance on evaporation estimsates
from the combinstion model. Boundary-Laver Meteorol, 20, 187-199.
With A L. Darwent. Soil moisture and tempersture response to shatiow tillage in the early spring.

Can. |. Soil Sc. 61. 455-460. :
With H. Lerer and PF. Mills. Pollinstion activity of the aifsifs leafouiting bee. Presentation for

the 16th Annuel Congrese of the Cansdian Heteorological snd Ocesnogrsphic Society,

May 26-28, 1982, 3 p.
WithRB. Stewart. A method for esseseing leef ares. Con. . Plent Soi., 62, 211-214.
With PF. Hills. Humidity snd the pollination sctivity of Megachile rotunda. Eny. Ent, 11, 1063-

1066.
With H. Lerer, P.F. Mille and P. Pankiw. Pollination sctivity of Hegachile rotundsta. Evn. Ent., 11,
997-1000.

With H.N. Hayhoe, and G.C. Topp. Estimation of epring thaw water movement snd freeze-thaw
proceszes uging time-domain reflectometry. Atmosphere-Ocesn. In press.

Selected Regearch Publications: C.B. Crampton

Structurai petrology and problems of the Cajedonides. The Adv. of Sci_ 12, 574-575.
Loch Shin Limestone: comparison of dolomite and cslcite fabrice. Trens. Edin. Geol. Soc. 16, 334-

332
Structural petrology of Cambro-Ordovicien limestones of the Northwest Highlanda of Scotland.

_w-




Earth Sciences: S.F.U.

Amer. ]. Sci_, 256, 145-158.

Heavy minerals in the Magnesian Limestone of Yorkshire. Proc. Yorks. Geolo. Soc., 31, 383-390.

Petrography of the Mesozoic succession of South Waleg. Geol. Msg. 97, 215-228.

Quertz febric reorientstion in the region of Bersnore Assynt, Northwest Highlands of Scotlend,
Geol. Mag 100, 361-370.

Contrasting vegetotional historiez of certein soils in South Wales: in interpretation of their polien
content. ]. Ecol , 51, 453-459.

The development snd morphology of iron pan podzols in mid and South Weles. ]. Soil Sci., 14, 282-
302.

Anslysiz of pollen in soils on the peaks of South Wales. Scot. Geogr. Mag, 82, 46-52.

Certain effects of glacial events in the Vale of Glamorgan, Scuth Wales. . Glaciol., 6, 261-266.

With J.A. Taylor. Soliffuction terrsces in South Wales. Biui. Perygl., 16, 15-36.

Soil development on tips in South Wales. Sylvs, 47, 12-14.

With T F. Finch. A comparizon of soils on Cosl Measurez in 5.W. Ireland and S.E. Wales. Sci. Proc.
Roy. Dublin Soc., 3, 87-99.

The distribution end possible genesiz of some organic terrsin patterns in the southern Meckenzie
River Valley. Can ]. EarthSci. 10, 432-438.

A lsndscepe zomation for the southern and cemtrsl Mackenzie River Valley based on terrain
permafrost charscterietice. Con. | Earth Sci. 10, 1843-1854.

With N.W. Ratter. A geo-ecological terrsin analysis of discontinuously frozen ground in the Upper
Msckenzie River Valley, Canads. Proc. 2nd. Int. Conf. Permafrost, Permafrost Inst.,
Acad. Sic. USSR, Yaskutsk. The North American Comtribution, Nat. Acsd. Sci.
Washington, 101-105.

Hicro-shesr fsbrics in soils of the Camadisn North. Proc. 4th Int. Work. Meeting Soit
Micromorphology. Department of Geography. Queen’s University, Kingston. Ontario.

655-664.
A bisequal, periglscial section of the Mirsmichi Velley, Eastern Canada. Can. [. Soil Sei., 94, 111-
113.

Linesr -patterned slopes in the Discontinmous Permafrost Zome of the cemtrsl Mackenzie River
Valley, Artic, 2?, 265-272.

Landscape mapping in the Mackenzie River Valley. Artic, 28, 284-204.

Lendzscape mspping and clessification in the southern and central Mackenzie River Vsalley, NWT.,
Canada. Proc. Con. Aseoc. Geogr., Vancouver, Session 8, Biogeogrephy end Soils, 156-
163.

Shesring of Gleysols and Luvisols with wetting, and Cryosols with freezing. Proc. Can. Soc. Soil
Sci., Brandon, Manitoba, 20 p.

Patterned ground in the Maritimes, Csnada. Biul. Perygl , 26, 199-204.

Changes in permafrost distribution in northesstern British Columbia. Artic, 30, 61-62.

A nole on asymmetric velleys in the Central Hackenzie River Catchment. Canada. Earth Surface
Processes, 2, 427-429.

The distribution snd thickness of icy permafrost in northesstern British Columbia. Can. [. Earth
Sei., 15, 655-659.

Rapid changes in the distribution of s0il drainsge classes on Burnaby Mountain, British Columbis.

- Can. |. Soif Sei., 59, 215-219.

Veristions of pH with snnusl cumulative precipitation in scid forest soile. Csn. ]. Soil Sci., 60,
385-387.

Terraced deposits in The Upper Blackstone River catchment, the Yukon. Musk-Ox, 26, 82-84.

Analysis of eynergistic systems for evaluating terrain sensitivity to disturbence of icy permafrost
in the Mackenzie River Valley, Canads. Geoderms, 28, 57-61.

_31 -



Earth Sciences: S.F V.

Podzolizstion of 20il2 under individual tree canopies in southwestern B.C., Canada. Geoderma, 28,
5?-61.

Some observations of volcanic ssh soils in the southern Yukon. Musk-Ox, 31.

Varistions of pH with snnual precipitetion in losmy forest soils. Cen. |. Soil Sci, 64, {in press).

Selected Research Publications: E_J. Hickia

Channel morphology, bankfull stage, and bankfull discharge of streams nesr Sydney: The
- Australien Journsl of Science, 1968, Voi. 30, No. 7, p. 274-275.

A newly identified process of point bar formation in naturs! streams: American Journei of

" Science, 1969,%oi. 267, p. 999-1010.

The terrsces of the Lower Colo and Hewkesbury drainsge bssins, New South Wales: The
Australien Geographer, 1970, Vol. XI, No. 3, p. 278-287.

with Page, K. ., The age of valley fills in the Sydney Bagin: Search, 1971,Vol. 2, No.10, p. 383-
384.

Pgeadomesnders snd point dunes - o flume study: American Journal of Science, 1972, Vol. 2?72, P.
762-799.

The development of meanders in nostural river channels: Americsn Journsi of Science, 1974,
Vol. 274, p. 414-442.

with Nanson, G.C., The character of channel migration on the Beatton River, Northesst British
Columbis, Canada, Geological Society of America Bulletin, 1975, Vol. 86, p. 487-494.

The snalysis of river planform responses to changes in discharge: In K.]. Gregory {editor), River
Channel Chandeg, John Wiley & Sons, New York, 1977, p. 249-263.

Hydraulic fectors controlling channel migrstion:In R.E. Davidson - Arnott & W. Nickling
{editors). Resesrch into Fluvisl Systems 19?7, GeoAbstracts, Norwich, p. 59-66.

Hesn flow-structure in meanders of the Squsmish River, British Columbis: Cansdisn Journsi of
Eorth Sciences, 1978, Vol. 15 No. 11, p. 1833-1849.

Concave-bank benches on the Squemish River, British Columbis, Cenads: Canadian Journsl of Eaxth
Sciences, 1979,Vo1 16, No. 1, p. 200-203.

Hickin E. J., 1980, Seismic Velocities of unconsolidated sediments in the Vancouver ares of
Britigh Columbis: The Cansdian Geographer, 1980, Vol. XXIV, No.4, p. 411-416.

River chennel chenges: retrospect snd prospect: Internstional Association of Sedimentologists
Special Publication, Vol. 6, p. 61-83.

with Nanson, G.C., Channel migration and incision on the Bestton River: Jourmsi of the
Hydrsulic Engineering Americsn Society of Civil Engineers, 1983, Vol. 109, No.3, p. 327-
332

with Nanzon, G. C., Closure to discusgion of "Channel migration and incision on the Beatton
River”, Journal of Hydrsulic Engineering American Society of Civil Engineers, 1984,
Vol.110, No. 11, p. 1683-1684.

with Nanson, G. C., Lateral migration rates of river bends: Journsl of Hydraulic Engineering
American Society of Civil Engineers, 1984, Vol. 110, No. 11, p. 155?-1567.

Vegetation and river channel dynamics: The Canadian Geogrspher, 1984 Vol. XXVIII, No. 2, p. 111-
126.

with Brierley, G., The downstream grsdstion of particle sizes in the Squemish River, British
Columbis: Earth Surfece Processes and Landforms, 1985, Vol. 10, p. 597-606.

Concave-Bank Benches in the Floodpleins of Muskws and Fort Melson Rivers, British Columbia:
The Cenadian Geographer, 1986,Vol 30, No2, p. 111-122.

with Nangon, G.C., A statistical analysiz of bank erosion and channel migration in western

Canada: Geological Society of America Bulletin, 1986, Vol. 97, p. 497-504.
Lateral migration retes of river bends: In P.N. Cheremisinoff, N.P. Cheremisinoff, and S.L.
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Cheng {editors), Handbook of Civil Engineering 198?, Technomic Publishing Hesbrouck
Heights, N.]. Vo1 4, 57 p., in press.

with Sichingabula, KM . The geomorphic impact of the catastrophic October 1984 flood on the
planform of Squamish River, southwestern Britigh Columbia: Canadisn Journal of Earth
Sciences, 1987, in press.

Selected Research Publications: 1. Hatchiason
The Pleistocene Period snd Plant Evolution in the Amazon Basin. Int’l. Geogr. Union, Montresl.

Geographical Context of Field Work in British Hondurasz. In Pimes of Centrsl America.
Organization for Tropical Studies, Coats Rics.

Ecological Hodelling and the Stand Dynamice of Caribbean pine. Con _Assgoc. Geogr., Vancouver.

With M.C. Roberts. Vertical variation in stemflow generation. ]. Applied Ecology, 18, 521-527.

Vegetation-environment in relations in a brackish marsh, Lulu Islend, Richmond, B.C. Can. |. Bot.,
60, 452-462.

Selected Research Publications: M_C. RHoberts

With D. Hark. The Use of Trend Surfaces in Till Fabric Analysis. Can. ]. Eerth Sci., ?, 4, 1179-
1184,

With PC. Klingeman The Influence of Landform and Precipitetion Parameters on Flood
Kydrography. ]. Hydrof. 11, 393-411.

With D.M. Hark. The Use of Trend Surfaces in Till Fabric Anaiysiz: A Reply. Can ] EsrthSci. 8,
9, 1167-1169. '

Streamflow and Drainage Density, Seminar in Wster Resources, Technical Report No. 21,
Hydromechanics Lsborstory, School of Civil Engineering Purdue University, 10 p.

With P.C. Klingeman. The Relationship of Drainage Net Fluctuation snd Discharge. Inti. Geog, 1,
189-191, 22nd Int’t. Geographical Congress, Montreal.

Watershed in the Rursl-Urben Fringe. Mational Symposium on Watersheds in Transition, 300-306.
American Water Rezources Aszociation Conference, Fort Colling, Coforsdo.

With D.W. Weldrip. Slopes inIndiens. Proc. Ind. Aced. Sci., 81, 251-257.

Geohydrologic Factors Involved in the Location of Sanitary Landfill Sites. B.C. Geog Ser., 17
{Tentulus Resesrch Ltd., Vancouver), 113-118.

With D.A. Cobb. Horton’s 1945 Study: A cartobibliography. Bulletin Geol. Soc. Am_ 84, 2733-
2736.

With J.R. Chiess, J.C. Rendoiph and RS. Howe. A Lend Capability Hodel for the Lower Lake Monroe
Watershed. Purdue University Water Resources Research Center, Technical Report #66,
2?7 p.

With H.K. Gray, RS. Howe, ] .C. Randolph and N.L. White. Lake Monroe Lsnd Suitsbility Study: A
Technical Report on o Selected Portion of the Lake Monroe Watershed. School of Public
and Environmental Affairs, Indians University, Bloomington, 406 p.

Varistionz of Drainage Density in o Small British Columbia Watershed. Water Res. Bull., 14, 2,
470-476.

Drainage Density Varistions of the Morainic Landacapes of Northesstern Indisna. Zeitschrift fir
Geomorphologtie, 22, 262-471.

The Usge of Computer Graphics in the Evalustion of Sanitary Lendfill Sites. Comp. & Grephics, 3,
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167-169.

With ].J. Hidore. A Laboratory Manual for Physicsl Geography. Burgess Publishing Co.,
HMinneapoliz, 220 p. (2nd edition).

With J.A. Randolph and JR. Chiess. A Land Suitebility Model for the Evelustion of Land-Use
Change. Envir. Mgnt 3, 4, 339-352.

With 1. Hutchingon. Vertical varistion in stemflow generstion. ] Applied Ecology, 18, 521-527.

With DR. Whitehead. The palynology of non-marine Neogene deposit in the Willismette Valley,
Oregon. Review of Palseobotany and Palynology 41,1-12.

With K.M. Rood. The role of ice contributing ares in the morphology of transverse fjords, British
Columbie. Geogxafiske Annaler, 66A(4), in press.

The 1ate Cenozoic geomorphology and stratigraphy of the southern Willismette Valley, Oregon. In
W.C. Mahsney {ed.), Correlation of Quaternary Chronologies, GeoBooks, Norwich.

The geomorphology end stratigraphy of the Lizard Loess in south Corawali, England. Boress, 14,
?5-82.

Selected Research Publicationz: R B. Sagar

Heteorological and Glaciological Observstions on the Gilman Glscier, Northern Ellesmere Island,
1961. Geog. Buif. 22, 13-57.

Glaciological and Climatological Studies on the Barnez Ice Cap, 1962-64, Geog. Bull., 8, 1, 3-47.

OH. Loken, Mase Bslence Observetions on the Borneez Ice Cap. Proc. Bernme Symposium 1968,
September. Int’l. Assoc. Scientific Hydrology, 79, 282-291.

Biological Sciences
Faculty tesching Earth Science courges:
Hathewes (paiynology, palececology)
Courges with paleontological leaningz:

BISC 337 Comparative morphology, distribution and evolution of vascular plants.
BISC 400 Evolution

BISC 434 Paleoecology and Palynology

Selected Regearch Publications: R.W. Hathewes

With RC. Brooke. Foseil Texodiscese and new angiosperm macrofossile from Quilchena, British
Columbia. Syesis, 4, 209-216. '

With CE. Borden and GE. Rouse. New radiocarbon dates from the Yale ares of the lower Fraser
" River Canyon, British Columbis. Can. ]. Esrth Sci. 9, 1055-1057.

A pelynological study of postglaciel vegetation chsnges in the University Research Forest,
southwestern British Columbis. Can. ]. Bot., 51, 2085-2103.

With G.E. Rouse. Palynology and paleoecology of post-glacial sediments from the lower Fraser

- Canyon of British Columbia. Can. ]. Earth Sci., 12, 745-756.

Pollen analysie at Glenrose. In: The Glenrose Cannery Site. {(R.G. Matson, ed.). National Mugeum
of Man Mercury Series, Archaeological Survey of Canada, Paper No. 52, 98-103.

The environment emd biotic resources of the Lillooet srea. In: Reporte of the Liflooet
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Archeeological Project No. 1, Introduction and Setting. (A M. Stryd and S. Lawhesd,
eda.). National Museum of Man Mercury Series, Archaeological Survey of Canada, Paper
No. 73, 68-99.

Pollen morphology of some western Canadian Hyriophyllum species in relation to taxonomy. Csn.
1. Bot., 56, 13?72-1380.

With HH. Birke. Studies in vegetational history of Scotland. V. Late Devensian and early
Flandrian pollen and macro-fozsil stratigraphy at Abernethy Forest, Inverness-Shire.
New Phytol., 80, 455-484.

A psleoecological anslyzis of Quadrs Sand st Point Grey, British Columbia, bazed on indicstor
pollen. Con ] EsrthSci. 16, 847-858.

Pollen morphology of Pacific Northwestern Polemonium apeciez in reletion to paleocology snd
taxonomy. Can. ]. Earth Sci., 57, 2428-2442.

With ] M. White, R W. Mathewes and WH. Mathews. Radiocarbon dates from Boone Lake and their
relation to the ‘Ice-free Coridor’ in the Peace River District of Alberts, Canada. Can. |.
EerthSci, 16, 1670-16874.

Pollen evidence for the presence of Tall Jocob’s-Ladder {Polemonium cseruleum L.} on the Queen
Charlotte Islands during late-glacial time. Syesis. (In press.)

With J.W. Westgate. Bridge River tephra: rewvised distribution and significance for detecting old
carbon errorz in radiocarbon datez of limnic sediments in southern British Columbia.
Can. | EerthSei. 17, 1454-1461.

With L.E. Heuszer. A 12,000 year palynologicel record of temperature and precipitation trends in
southwestern British Columbia. Can, I. Bot, 59, 70?-210.

With J.J. Clague. Strstigraphic relationships and paleoecology of late-glacial peat bed from the
Queen Chariotte Istands, British Columbia. Can |. Eerth Sci, 19, 6, 1185-1195.

With J.A. White. Holocene vegetation and climstic change in the Peace River District, Canada. Cen.
|. Earth Sci., 19, 3, 555-570.

With J.J. Clague, RW. Mathewez and B.G. Warner. Late Quaternary geology of esstern Graham
Island, Queen Charlotte Istandz, British Columbis. Can. . Earth Sci., 19, 9, 1786-1795.

With J. M. IYAuria.” Historic changes in sn urbsn watershed determined by pollen and geochemical
analyses of lake sediment. Can. | BarthSci. 19, 11, 2114-2125.

With BG. Warner and ].J. Clague. Ice-free conditionz on the Queen Charlotte Islands, British
Columbia, st the height of Lake Wisconsin Glacistion. Science, 218, 675-677.

With B.G. Warner and ].J. Clague. Geology and palececology of a mid-Wisconsin pest from the
Queen Charlotte Iztends, British Columbis, Conada. Quat. Rez., 21, 337-350.

With R.J. Hebds. Holocene history of cedar and native Indian culturez of the North Americsn
Pacific Coast. Science, 225, 711-713.

Vith DS. McLennan. Pollen trensport and reprezentation in the Cosst Mountains of Britigh
Columbis. I. Flowering phenology and serial deposition. Can. [. Bot. 62, 2154-2164.

Physics
Faculty tesching Earth Science courses:

Huntley (archseometry, thermoluminescence dsting)

Courses with partial Earth Science content:
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PHYS 181 Introduction to physicel science in srchaeology

Sefected Regearch Publicstions: B.J. Eanatley

With D.E. Nelson. On Radistion and Thermoluminezcence, Current Anthropology, 16, 670-671.

With HP. Johnson. Thermoluminescence as s Potential Means of Dating Siliceous Ocean Sediments.
Cen | EsrthSci., 13, 593-596.

Experiences with an Alphs Counter. Ancient TL 1, 3-6.

With DC. Bailey. Obsidian Source Identification by Thermwoluminescence. Archseometry, 20,
159-170.

The Effect of Semple Reflectance in Alpha Counting. Ancient TL, 4, 2-3.

With A G. Wintle. Some Aspectz of Alphs Counting. Council of Europe PACT Journat, 2, 115-119.

With F.J. diSalva and TM. Rice. Effect of Electron-Phonon Scattering on Charge Density Wave
Trensitions. | Phys C., 11, L?76?7-L770. A

With AG. Wintle. Thermoluminescence Dsting of Ocesn Sediments. Council of Europe PACT
Joursal, 3, 373-380. .

Vith AG. Wintle. Thermoluminescence Dating of 8 Deep-Sea Sediment Core. Nature, 279, 5715,
?10-712.

With A G. Vintle. Thermoluminescence Dating of Ocean Sediments. Can I. Earth Sci., 17, 348-
360. :

With G.W. Berger, P.J. Hulhern. Isolation of Silt-Sized Qusxiz Grasing from Sediments. Ancient TL
11, 8-9.

With G.W. Berger. Thermoluminezcence Dating of Terrigenous Sediments. Council of Europe PACT
Journsl {proceeding of a specialist seminar on thermoluminescence dating, Oxford,
September). In Press. "

Vith A B. Cormie, DE. Nelzon. X-ray Fluorescence sz s Practicel Instrumental Technique for
Finger-Printing Tephra Samplez Found in Archaeological Deposits. Proceedings of the
NATO Advanced Study Institate, “Tephra Studiez sz a Tool in Quaternary Regearch,”
Lavgarvatn, Icefand, June 18-29.

With AG. Wintle. The Use of Alpha Scintillstion Counting for Messuring Th-230 and Ps-231
Contents of Ocean Sediments. Can. ]. Earth Sci. 18, 419-432.

With P.J. Multern and G.W. Berger. A Technique for the Magnetic Sepsration of Silt-Sized
Sediments. 1. Sedimentary Petrology, June, 672-674.

With A B. Cormie ond D.E. Nelson. Identifying Tephres by Alpha Counting. Can. ]. Eerth Sci. 19,
662-665.

With A 6. Wintle. Thermoluminescence Dating of Sediments - A Review. Qusternary Sci. Reviews.
In Press.

Archaeslogy
Faculty teaching Earth Science related courses:
Fladmark
Helson
Courgez with partial Earth Science content:
ARCH 410 Advanced archaeometry
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ARCH 411 Archseological dating
ARCH 438 Geosrchaeology

Selected Research Publicationz: K R. Fladmark

A Paleoecological Model for Northwest Cosst Prehistory. Mercury Series 43, Archaeological Survey
- of Canadsa, Ottawa, 319 pp.

Routes: Alternate migration corridors for early man in North Americs. American Antiquity,
44(1): 55-69.

Velentine, K.W., Flsdmark, KR. end B.E. Spurling. The description chronology and correlation of
buried goils and cultural layers in o terrace section, Pesce River Valley, BC. Cansdian
Journal of Soil Science, 60: 185-197.

Microdebitage: Initial Considerations. Journal of Archeeological Science, 9(2): 205-220.

Times snd Places: Environmentsl correletesz of Mid-to-Late Wiscomsinan humen population
expansion in North America. In: Esrly Man in the New World, R. Stutler, editor, Sage
Publications, Beverly Hills-London, pp. 13-42.

Selected Regsearch Publicationz: D.E. Nelson

“A study of send movement in Western Loke Ontario using neutron-sctivable gless sand * JP.
Coskley, RW. Durham, DE. Neleon snd RW. Goble. Proceedings of the International
Symposium on Interreistionships of Estuaerine snd Continental Shelf Sedimentation,
Bordesux. Published in Memoires de 1'Institute de Geologie du Bassin d’Aquitaine, ?,
363-368.

“Techniques for tracing sediment movement.” DE. Nelson and ] P. Coakiey, Scientific Series No.
32, Inland Watere Directorate, Canadian Centre for Inland Waters, Burlington, Ontario,
40 p.

“Characterizstion of Pacific Northwest Coast obsidian by X-ray fluorescence anslysis” DE.
Nelson, J M. I’Auris and RB. Bennett. Archseometry, 17, 1, 85-97.

“Usee of x-ray fluorescence snalysie in Archseology.® Erle Nelson, Syesis, 8, 91-95.

“A criticism of "Hazards of radiography and high-energy light exposure for thermoluminescence
enalyeis’ by H1M. Rowlett.” DE. Nelson and D.J. Huntley. Current Anthropology, 16, 4,
670-671.

“Obsidisn sources in the Anahim Peak ares.” DZE. Nelson snd George Will. Curremt Research
Reporte, Dept. of Archeeology, Simon Fraser University, Publicstion No. 3, 151-154.

“Cordon-14: Direct detection at natursl concentrations® DE. Nelson RG. Korteling end WR.
Stott. Science 198, 507.

“Report of a preliminary reconnaizsance of a portion of Mt. Edziza Provinciat Park.® KR Fladmerk
and DE. Nelzon, submitted to the provincial Heritage Advisory Board, Nov.

“Results from the Simon Fraser-McMaster Universities carbon dating Project.® DE. Neison, RG.
Korteling D.G. Burke. J.W. McKay and W .R. Stott. Proceedings of the First Conference on
Radiocarbon Dating with Accelerstors. University of Rochester, April 20. Editor, HE.
Gove.

“Report on the analysis of obsidisn artifscts.” D.E. Nelson, submitted to G. Macdonsld, National
Husgeum of Man, Ottaws, Jan. 5.
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“Techniques for the direct messurement of natursi 10Be and 14 with s tandem sccelerstor.” JR.
Southon, DE. Nelzon, RG. Korteling I. Nowikow, E. Hammaren, J. McKay snd D. Burke.
Accepted for publication in an Americen Chemical Society Monograph series, July 21.

“Pacific Northwest teptrs identification uging XES, NAA snd slpha-counting smnalysis® AB.
Cormie, D.E. Neison and D.J. Huntley. In “Tephrs a8 a tool in Quaternary Resesrch.”
Editor D. Reidel. Hingham Press.

“An ion injection system for use in tandem sccelerator rsdio-igotope dating devicez.® DE. Lobb,
JR. Southon, DE. Nelson, W. Wiesehshn end RG. Korteling. Muclesr Instruments and
Methods, 179, 171-180.

“Dietary information from 8 13¢ and 3 15N messurements on human bone * BS. Chisholm, DE.
Nelson end H.P. Schwercz. Proceedings, Symposium on C-14 and Archseology,
Groningen, {in press).

“The preparation of a 1 0Be stendard » J. Southon, J. Thorson, DE. Nelgon, R. Korteling, ].S. Vogel,
TL. Ku, JL. Reyss and 1. Nowikow. Proceedings, Symposium on sccelerstor Mass
Spectrometry. Argonne Nations] Laborstory {in press).

“ldentifying tephras by sipha-counting.* A B. Cormie, D.]. Huntley and D.E. Neleon. Cansdisn .
of Earth Phys., 19, 662-665.

Hathematics
Faculty with research interests in Earth Science:
Shoemaker
Stephens
Courgee with potential Earth Science content:
MATH 362 Fluid Mechsnics I
MATH 361 Hechanice of deformable media
MATH 462 Fluid Mechanics 11

Selected Resesrch Publications: E M. Shoemaker

Creep rupture of rotating disks end thin shells of revolution. Trsms. Amer. Soc. Mechanical
Engineers, Ser.E, 32, 607-610.

Creep slump in glacier regervoirg - theory snd experiment. J. Glsciology, 2?7, 393-406.
With L.W. Morland. Ice Shelf balanceg. Cold Regions Science and Techmwlogy, 5. 235-251.
A glecier flow model incorporating deviation stresses. . Glaciology, 30, 334-340.

Selected Research Publicstions: M_A . Stephens

Multi-sample tests for the Fisher distribution for directions. Biometriks, 56. 169-183.

EDF statistics for goodnesg-of-fit and some compsrisons. ]. Amer. Stet. Ass_ 69, 730-737.

Axisl and biomodal dats on the sphere, in "Applied Statistice” (RP. Gupts, ed), N.Y., North-
Hotisnd Publ. Co.

Wector correfation. Biometriks, 66, 41-48.

Uge of the von Miges distribution to analyse continuous proportions. Biometriks 69, 197-203.
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Chemistry

Faculty with regesrch interests in Earth Science:
D’Auria

Course with Earth Science interest:

CHEM 371 Chemistry of the Environment

Selected Research Publications: J.M. D’Auris

With R. Bennett. The Applicetion of Energy Dispersive X-ray Fluorescence Spectroscopy to
Determining the Provenience of Obsidian. International Journal of Applied Rsdistion
and Izotopes, 25, 361-371.

With DE. Nelzon end R. Bennett. Characterization of Pacific Northwest Coast Obsidisn by X-ray
Fluorescence Anslysis. Archseometry, 17, 85-97.

VWith 1.G. Stump, J.D. Popham and J. Kearney. Monitoring Trace Elements in the Mussel, Mytilus
edulis, Using XES. Msrine Poll. Buil., 10, 2?70-274.

J.A.MoCleon, 1.G. Stump and J. Holman. Monitoring Trace Elements in Diets and Life Stages of the
Onion Maggot, Hylemya antiqua, with X-ray Energy Spectroscopy. The Canadisn
Entomologist 111, 1293-1298.

With ].D. Popham and D.C. Johnson. Mussels (Mytilus edulis) ss Point Source Indicators of Trace
HMetsal Pollution. Marine Poll. Buil. 11, 261-263.

With J.D. Popham. Arion Ater a2 an Indicator of Terrestrial Environmental Poliution. Water. Air
& Soil Poll_ 14, 115-124.

Vith TE. Werd, PP. Singh, DL. Friesel, A. Yavin, A. Doron, G. Sheffer and M. Diflig.
Rediochemical Study of the Combined {r,p0) and {(r.8) Resctions on Bismuth with Proton
from 62 to 480 MeV. Phys. Rev. C24, 588-598.

© With C. Niclwls. Sesm and Location Differentiation of Coal Specimens Using Trece Element
Concentrations. The Analyst, 106, 874-882.

With J.D. Popham. Statisticel Models for Estimating Seswater Metal Concentrations from Metal
Concentrations in Mussels (Mytilus edulis). Bull. Environm. Contem Toxicol  27. 660-
670.

With J.D. Popham. A New Sentinel Orgsnism for Venadium and Titsnium. Marine Poll. Bull. 13,
25-27.

With J.D. Popham. Effects of Season and Seawater Concentrations on Trace Metal Concentrstions in
the Organs of Mytiluz eduliz. Arch Environm. Contam Toxicol. 11, 273-282.

With RW. Mathewes. Historic Chenges in sn Urben Wetershed Determined by Pollen and
Geochemical Analysis of Lake Sediment. Con. Jour. EarthSci_ 19, 2114-2125.

Vith J. Wolley. Geranium in an Ancient Tree Using X-roy Fluorescence Spectroscopy. The
Analyst, 107, 1279-1282.

With ].D. Popham. Combined Effects of Body Size, Seagson and Location on Trace Element Levels in
Mytilus eduliz. Arch Environmn Contem Toxicol. 12, 1-14.

With B.E. Snow, R. Shutter, Jr., and J. Payne. Archseological Ceramic Differentiation Uging Trace
Element Pstterns. Can. ]. Chem. {In Press)

With J.D. Popham. A Statistical Approsch for Deciding if Museels (Mytilus edulis) have been
collected from a water body polluted with trace metalz Environm. Sci. and Tech (submit.)
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Specialized Laboratories and Equipment

Department of Geography -

Geomorphology Laboratory: a teaching and research facility with sediment
analysis equipment (several rhotap mechanical analysis vibrators, visual
accumulation tube, automatic fine sediment analyser, thin-sectioning
instruments, balances, microscopes and general laboratory facilities).

Biogeography Laboratory: a teaching and research facility with a variety of
bioanalytical equipment (computerized spectrophotometer, incubators,
facilities for palynological and dendrochronological analyses) and general
laboratory facilities. ,

Remote Sensing and Computer Cartography Laboratory: a teaching and
research facility housing advanced -electronic instrumentation for
photogammetry, surveying and automated cartography (computer terminals,
G-2 stereocord, plotters and microprocessors. ,

Field Equipment: Equipment presently used for Earth Science research includes —-
4-wheel drive vehicle, several survey boats and outboard motors, heavy-duty
mounted drilling rig, portable refraction seismography, surveying
instruments, high-resolution recording depth sounder, a variety of portable
testing instruments (pH, soil strength, specific ion meters, etc.), field camp
equipment (tents, generators, stoves, etc.).

ent of Archseol Laboratories and Equipment

Radiocarbon Laboratory: A fully equipped and functioning rediocarbon dating
facility in operation since October 1979 (see Radiocarbon 24(3), pp. 344-351,
1982). Semples are processed in a Phonon Mark IV combustion bomb and
converted to benzene, and counted in a Packerd model 3255 Liquid Scintillation
counter, or a LKB Liquid Scintiliation Counter, in a sub-bssement room
shielded with 6 m of send.

Zooarchaeology Laboratory and Collection: The laboratory includes research
space, microscopes and basic analytical equipment, for a collection of more
than 900 complete fish, mammal and bird skeletons from the Quaternary of
North America.

Geoarchaeology Laboratory: A research and teaching space including
equipment for basic granulometry and soil chemistry. Special equipment
inciudes a Nikon Labphot-Pol petrographic microscope with automated camera
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and epilluminator; a Nikon Sk-T polarizing research microscope; a Sartorius
2007 MP analytical balance; motorized diamond saw and thin-section polishing
apparatus, and a Bausch and Lomb Spectronic 20 photospectrometer.

Physical Anthropology and Forensic Laboratories: These research and
teaching spaces include a large collection of human osteological remains and
analytical equipment, including X-ray apparatus. ‘

Field Equipment: A wide array of camping and surveying equipment including a
variety of optical transits, levels and alidades, cameras, soil augers, generators,
pumps, chainsaws, etc. The department also operates a 4x4 crewcab truck,
miscellaneous outboard boats, and a 40’ diesel-powered research vessel (MV
Sisiutl).

Department of Biological Sciences

The Biological Sciences Department at Simon Fraser maintsins a variety of
services and equipment that would be valusble for a variety of Earth Sciences
research and teaching efforts. Of particular importance is the scanning electron
microscope (SEM), Carbon/Nitrogen analyzer usable for sediments, and the
palynology/palececology research laboratory which houses coring equipment,
prepsration and anaiytical aress, reference collections of polien and spores, and
reprint collections.

Department of Physics

A modest investment in Earth Science research has been made in the Physics
Department by D.]. Huntley. The main thrust of the research effort here has been the
development of a technique of dating sediments using the thermoluminescence of
their minerals. Asan aid to thisa technique has been developed for determining the
uranium and thorium contents of samples by alpha counting. In turn this last has fed
to a new method of determining Th-230 and Pa-231 excess contents in ocean sediments
and hence the determination of sedimentstion rates. Relevant important equipment
includes two thermoluminescence measuring apparatuses, two alpha counters, a
magnetic separator, and radioactive sources. The Department also has an XI-ray
diffraction analyzer which c¢an be used for mineral analyses. A small X-ray
fluorescence apparatus is currently being assembled and this can be used for
elemental analysis and also for ‘fingerprinting’ (by trace-element analysis) such
things as volcanic ash and obsidian.
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A2. Appendix 2
External Referee Reports on the B.S¢. Program

The Earth Science Program Committee decided that once a proposal had been
developed it would be sent to a group of distinguished Earth scientists for their
review. This was done in May 1984.

The reviewers were:

Dr R N.Farvolden Dr ER.¥.Neale

Degartment of Earth Sciences Academic Vice-President
University of Waterlon Memorial University, Newfoundland
Dr. H.¥.Rutter, Cheirman Dr EA Keller

Department of Geology Department of Environmental &
University of Alberta Genlogical Sciences

Oniversity of California

Santa Barbara
Dr ND. Smith Dr. D. Tempelman-Kluit
Department of Geological Sciences Geological Survey of Canada
University of Illinois at Chicago Vancouver, BC.

These reviews were positive and very supportive of the proposal. The reader
should be aware in reading these letters that 3¢ presen? proposal s the result of &
SErIEs of CRELGES that Were made 11 response 15 1he revIswers comments. In several
ietters reference is made 1o options in the final vear of the major but these have now
been removed. The options were modest degrees of speciatization in the final year but
the reviewers strongly supported the notion that the degree should be one that offers
arounded geological education. In addition, the present proposal includes a stronger
foundation of practical fieldwork than was proposed originally.
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069-55259

May 28, 1984

Professor M. C. Roberts, Chairman
Earth Sciences Committee
Department of Geography

Simon Fraser University

Burnaby, B.C.

V5A 1S6

Dear Professor Robertsf

I have examined your proposal for a Department of Earth Sciences
at Simon Fraser University. Indeed, a strong case can be made for a
Department of Geology as an essential academic component of any modern .
major university because of the importance of "understanding Earth resources
and their conservation". This is especially applicable to British Columbia
- because of the unique geological setting of the province.

On the other hand, a case can be made that this is already being done
at SFU through courses taught by the Department of Geography. More faculty
and courses could be added to augment this activity without establishing a
new department.

But the main purpose of establishing a new Department of Earth Sciences
is to ensure that SFU has a place in this sector of science and society.
Again, British Columbia is a special place in this regard, and the field
is too important to you to be served by anything Tess than a regular
department. ;

The question then arises as to what kind of department should it be.
I agree fully with your position that above all, the new department not
duplicate what is now being done by way of teaching and research at UBC.
You will find that some duplication is unavoidable, but that should be
accepted. The whole exercise should be regarded as a wonderful opportunity
to do something new - to create an undergraduate program and a research
program that is truly innovative and different, taking advantage of past
experience in Canadian universities without the burden of traditions and
inertia.
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Professor M. C. Roberts
Page 2
May 28, 1984

I would focus the program a 1ittle more sharply than is done in the
proposal. At the beginning at least, the theme of the new department
should be clearly defined. VWhat about environmental geology as a main
theme? This would include your 1) Quaternary geology and geomorphology,
2) Sedimentology and sedimentary petrology (emphasize Quaternary and
modern sediments and present-day erosion), as well as hydrology,
"geotechnique" and terrain analysis. Geostatistics is an excellent
supporting theme and computer modelling should be included. My sug-
gestion would be to emphasize the effects of extraction of coal (or
other minerals) rather than the geology of coal.

0f course this reflects my strong bias which stems from my belief
that we all want to have department and courses just like those we knew
so well as students, and also that almost all geology undergraduate
programs in Canada today include the same courses as they did in 1930:
Some of them are even taught the same way, I suspect.

Comments directed at more specific details of the curriculum are
listed below.

1) The emphasis is reasonable and appropriate and the criticism
above is based on personal interests.

2) 1 believe you are attempting too much for a new department.
Five new options is too much to start. It may dilute your
efforts and resources.

3) I believe you are proposing too many courses. Invariably, new
departments go through a period of constant changes in courses.
It's easier to start out with a minimum of core courses and
then add new courses or divide old courses as required.

4) 1 am surprised to find that computer science is not a require-

ment in the first or second year. Use of computers should be
a requirement for most of the courses in third and fourth year.

Yours very truly;
Vs
R. N. Farvolden

Professor
RNF:cm
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THE UNIVERSITY OF ALBERTA
EDMONTON, CANADA
TEG 2E3

DEPARTMENT OF GEOLOGY

June 20, 1984

Dr. M.C. Roberts ‘
Earth Sciences Committee
Dept. of Geography
Simon Fraser University
Burnaby, B.C.

V5A 1S6

Dear Mike:

Re: Earth Sciences Department Proposal

Thanks for sending me your proposal for an Earth Sciences Department
at Simon Fraser. Needless to say, I'm all for it. I was surprised that
a department was not established at the very beginning of the University.

A1l in all, your program looks reasonable. You have included most
core courses but one could argue that there is not enough of some and none
of others. For example, there is no principles of geological mapping (2nd
structure course), geotectonics (plate tectonics), no separate course in
petroleum geology, ore deposits, or clay mineralogy. Probably one semester
of geophysics is not enough and there is certainly not enough geochemistry.
For your information, I have enclosed our course requirements for speciali-
zation and honors and the course descriptions. As you can see, we require
a strong general background with only a few options in the fourth year. This
way we can protect our students from over-specialization that may limit
their employment opportunities. This, I think, is your biggest weakness.
The student has too many options without being totally grounded in basic

geology.

I feel that our graduates, even though they have some options, say in
petroleum geology, could still qualify as a coal or economic geologist, etc.
Having been in the business since 1912, our graduates in industry say we
should keep our program fairly general - they (industry) can teach special
skills that they may need for a specific job. I should add that 80% of our
graduates go into industry at the B.Sc. level.

~ Specifically on your options = I find that Quaternary geologists are
only employed at the graduate level. If they get proper grounding in geology
at the undergraduate level, they have no time for the number of subjects
and courses (many from other departments) that a Quaternary geologist needs
today. I would say that my students in the Master's or Ph.D. level would

../2
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qualify as both Quaternary geologists and environmental geologists. In other
words, they get a dosage of natural science subjects as well as engineering
subjects (from the geotechnical engineering department). This way they could
work for an engineering firm, exploration company (boulder tracing) or a
research outfit (government or university).

Your geostatistics option has me a little confused. We consider geo-
statistics a tool in solving geological problems. We require a course in
geostatistics (Geol 580) which isn't enough, but really leave it up to the
student to get more statistics through options if he or she is inclined that
way. We do not sacrifice basic geology.

So my message is to concentrate on geology and minimize specialization.
On the undergraduate level you really can't have a "soft rock" leaning - remem-
ber "hard rocks" produce the "soft rocks". O0f course, on the graduate level
this philosophy is entirely different.

One minor point, joint appointments can be a real pain. You may find
with some that dual loyalties are an excuse not to satisfy either program.

I hope I have added a bit to your deliberations. Good luck on your
proposal. Please keep me informed on what is happening.

Sincerely,

/f/ 8

N.W. Rutter

Professor and Chairman
NWR/ean
Encl.
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College of Liberal Arts and Sciences
Department of Geological Sciences
Box 4348, Chicago, lilinois 60680
(312) 996-3154

May 29, 1984

" Dr. E. J. Hickin, Chairman
Department of Geography
Simon Fraser University
Burnaby, B.C.

Canada USA 1S6

Dear Ted:

I am pleased to learn that your university is considering the etablishment
of an earth sciences department, and am glad to offer some opinions
requested in your letter. :

First of all, being a product and participant of the American university
system, certain operational and philosophical differences with
—~. . the Canadian view of university education exist at the outset.
There is probably no point in my addressing these differences,
but they certainly do affect my opinion of what is and is not an
"appropriate" course structure for an undergraduate geology
("earth science") program. I taught at the University of Alberta
for one year, so I have at least a minimal understanding of how
your system works.

I have wondered for a long time why Simon Fraser doesn't have a
geology department already. I would venture to guess that it is
the largest and most established university in Canada without
one. This is especially surprising given the role of geology
(and geologists) in Canada's economy. According to Bailly's
recent discussion (Geol. Soc. Amer. Bull, 1984, p. 257-264),
Canada has the largest ratio of geologists to population of all
the major western countries (twice that of the U.S.A.), and falls
behind only the Soviet Union and Iceland for the rest of the
world. Has the presence of nearby UBC been a deterrent? One
must look hard in the U.S.A. to find a university even
approaching "major" status that lacks a geology or earth science
department. Clemson is the only one that comes to mind.

- Y-



Page 2

Dr. E. J. Hickin, Chairman

Two of the principles/guidelines put forth by your Senate committee, b
and d in your letter, press me to comment. Why should there be a
"soft rock" emphasis? If this is a temporary situation dictated
by present faculty specialities, then fine, but I don't see it to
be a wise long-term strategy mainly because I don't think
undergraduate degrees should be so confined and specialized.

How many 18-year-old high school graduates are mature enough to
pick Simon Fraser over say UBC because of its "soft rock
emphasis"? And what about the third-year student who decides he
likes mineralogy or geophysics better? For much of the same
reason, I don't understand why you should worry about duplicating
the UBC program. 1It's hard enough to find a high school graduate
who is convinced he/she wants to study "geology" at a university,
let alone this specialty or that. Perhaps this specialty
emphasis and nonduplication principle is a tactic designed to
enhance approval of the new department from university and/or
provincial administrators. If so, then your programmatic choices
may be constrained for the time being, but I think a long term
goal for the BS major and honours degrees should be better
balance, with no particular concern for duplicating UBC.

Turning to your specific questions: .

1. Is the basic science core sufficient? Yes, I think so. The year
each of chemistry, physics, and math through calculus is similar
to the requirements of most undergraduate geology programs, and
the biology and statistics requirements are good additions though
not generally required elsewhere (at least not in the USA). On
the other hand, at least one semester of computer programming
could be required instead of just recommended. Perhaps you could
consider two semesters of programming (CMPT 101-4, 104-1) or one
programming plus an additional semester of statistics as an
elected alternative to the two semesters of biology. The
chemistry, physics, and calculus requirements should be sacred.

2. Are there any important omissions in the geology core? No; in
fact I think there are too many required upper division core
courses, but this may reflect my "American university" bias.
Aside from Field Camp, Geophysics, and possibly Sedimentary
Petrology and a combined Igneous/Metamorphic Petrology course,
I would not require any of the other upper division core
courses listed on p. 7 of the proposal. Soil Geography seems
particularly unnecessary as a requirement. On the other hand,
if the remaining core courses were electives for which courses
in other departments could be substituted, more flexibility
could be built into the program without necessarily losing
quality. Bright undergraduates might be better served by
allowing (encouraging) them to take additional advanced
coursework in mathematics, computer science, physics, chemistry
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Dr. E. J. Hickin, Chairman

3.

4,

or engineering than to be loaded down with unneeded geology
courses. I note that neither physical chemistry,
differential equations, nor fluid mechanics are listed among
the "recommended" courses from other departments. Many of our
sharper undergraduates take one or more of these in
preparation for graduate school later on.

Are the options sufficient in number? If I believed these were
desirable at all in an undergraduate program, I would say no
because I don't agree with the soft-rock emphasis (or any other
"emphasis"). There should be more breadth (e.g., "hard-rock",
geophysics, paleontology), assuming there are faculty to teach
the necessary courses. My answer, I guess, is a double-no:

no, because there are too many specialized options (meaning more
than zero), and no there aren't enough options if we're hell-bent
on having them! Again, my institutional bias shows. I have no
opinion -on an Economic Geology option.

Given the range of options proposed, are there any advanced
course that should be added? They look reasonable, though
the inclusion of economic geology and rock mechanics in the
Geostatistics Option seems arbitrary. Advanced sedimentology
would seem to be as suitable as biostratigraphy in the
Coal Geology option. I'm not sure what coal geologists do
these days anyway. Is there a real demand for graduates
from such a specialty? I would bet that graduates from a
"geophysics option" would have an easier time finding
employment, which I assume is a principal goal of such an
intensely specialized undergraduate program.

I hope these comments are of some use, and that your proposal
meets smooth sailing. An earth sciences department at Simon
Fraser is long overdue.

No doubt we'll cross paths, but may our next mutual field trip
be less sodden than the Scottish one! -

Best wishes,

ot N\ o~
; k }"VL, I SN A

‘Norman D. Smith
Professor of Geological Sciences

P

NDS:ms
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MEMORIAL UNIVERSITY OF NEWFOUNDLAND
St. John's, Newfoundland, Canada A1C 5S7

Office of the Vice- President (Academic) - Telex: 016-4101
Tel.: (709) 737-8246

July 25, 1984

Professor M. C. Roberts

Chairman, Earth Sciences Committee
Simon Fraser University :
Burnaby, B.C.

V5A 1S6

Dear Mike:

Belated congratulations on your proposal to establish a
Department of Earth Sciences at S.F.U. Your letter came at the
beginning of two months of meetings and holidays, was placed in a
briefcase for answering en route, disappeared in a briefcase shuffle,
only to resurface a few days ago. Sorry!

I am very impressed with your plans. The idea of a rather
different, in fact almost unique department of earth sciences will not
only be a great asset to S.F.U. but will be welcomed by students and
professionals across the country. It complements the UBC program and,

I imagine, will draw students who seek a different approach just as
Waterloo's innovative emphasis drew undergraduates who wanted a different
emphasis from the traditional offerings of Ontario universities.

Academically your Lower Division core looks very sound and
very rigorous. I have one query -- the semester hours add up to 60
(24 + 36) out of the first 60 which doesn't allow much flexibility for
the student who wishes to work a few Arts courses in with his/her
Science courses in order to impart some balance to university education.
"Also, one must remember the criticism from all segments of government
and industry of the students who couldn't write or speak intelligibly.
Could you not combine sedimentology and stratigraphy and drop one of
the biology courses at that level in order to broaden the student?

The Upper Division core courses provide a solid background
in geoscience. I wonder, however, if you are not offering too wide a
variety of final year options, each with requirements that are rather
too precise. Why not two broad options: one in geomorphology/
sedimentology and the other in economic geology, with the possibility
of taking lashings of statistics and computer science or digging further
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into chemistry and geochemistry? At the undergraduate level, a course .
in directed reading or an honours thesis surely would be ample to emphasize
coal geology, envirommental geology, geostatistics, or whatever.

The minimum of 6 semester hours in Arts, etc. seems low but,
I imagine, that is an unfortunate University regulation -- just as is
the minimum of one Science (or Math) course for Arts students in most
Canadian Universities. Come the Revolution and we'll return to the good
old days when Science majors took masses of languages, economics,
political science, etc. and Arts majors took chemistry, physics and
geology! '

I naturally like the interdisciplinary emphasis and hope that
your joint appointments will be genuinely active in teaching, e.g.
chemists teaching parts of the geochemistry courses and physicists
looking after wind blown sand and parts of hydraulics. It is a great
education for those in our sister sciences to become involved in earth
science courses. In time it opens up whole new vistas to the better
ones.

You are wise indeed to draw upon the wealth of government
and industrial geoscientists in the Vancouver area as adjunct professors.
You are lucky to have so many first rate people in your backyard. 1
presume you are forming a Dean's Advisory Committee or something of the
sort that will involve such people from the start so that they feel they
have helped shape it. Such a committee, with rotating membership from
government, industry, and another university, is a guarantee of good
health to any department in the sciences.

I hope you will set up the M.Sc. program at the same time that
you establish the B.Sc. in earth sciences. Having a few good graduate
students around to act as counsellors to the undergrads and as catalysts
to faculty research is essential to a flying start.

Best wishes for the success of a great enterprise.

Sincerely yours,

W& (

E. R. W. ale
Vice~President (Academic)

ERWN/gw
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UNIVERSITY OF CALIFORNIA, SANTA BARBARA

SANTA BARBARA ° SANTA CRUZ

—

. BERKELEY ¢ DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO

DEPARTMENT OF GEOLOGICAL SCIENCES SANTA BARBARA, CALIFORNIA 93§06

June 8, 1984

Dr. E. J. Hickin, Chairman
Department of Geography

Simon Fraser University

Burnaby, British Columbia V5A 1S6
Canada

Dear Dr. Hickin:

Thank you very much for sending me a copy of your proposal for a
department of earth sciences at Simon Fraser University. I am sorry to
have taken so long to respond to you. I returned last year from my sab-
batical leave and my schedule has been very hectic indeed. I have not had
sufficient time to make a complete review of your proposal but I thought I
would at least pass on some general comments. The basic science core
appears sufficient with the possible exception that I believe that students
should take differential equations. It always seems disappointing to require
students to take calculus yet never really apply it. I was pleased to note
. that you will also be requiring a statistics course for the students. I
— think that is very important indeed. The geology core courses look fairly
comprehensive to me. However I am not sure that all students need take
paleontology. For some of the emphasis it will be important and for others
certainly it will be less so. I think one of the most important aspects of
any geology or any earth science department is to offer a really good solid
undergraduate education. As such I am not sure that the options that you
offer are really necessary. The entering level for geology is a masters
degree and I wonder if it's a wise idea to specialize very early in a
student's career. For example, I would like to see more basic courses at
the undergraduate level. Areas such as geophysics, geochemistry, and advanced
structural geology are very important. It has been my experience that students
that have a very solid background in the basics may go a number of directions
at graduate school. I also think that your proposed program is a bit light
on field work. I think it's a good idea to have several field courses prior
to the field camp. You might want to have a freshman level course that would
simply introduce students to field methods and perhaps some limited exercises.
A second course then might involve actual mapping and other projects to
better prepare the students for the more extensive field camp. Here at the
~ University of California, Santa Barbara we have an extensive field program
and I think the students really benefit from that. Concerning your igneous
sedimentary and metamorphic petrology courses, I am not convinced that a
whole semester need be given to metamorphic petrology. If I were designing
‘the curriculum I might have three courses in petrology, but assign the work-
load a little bit differently so that more emphasis is given to igneous and
. sedimentary rocks.
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Dr. E. J. Hickin, Chairman
June 8, 1984
Page Two

I see in reading your proposal that you are concerned about the
unnecessary duplication of geology offerings at other Canadian universities.
I think you should not be too concerned about this if you are going to
offer a basic geology or earth science curriculum. There are ce;{gép things
you are just going to have to cover and by necessity then you'resto“have
duplication. I believe the weakest part of your proposal involves the
students having to pick a specialization at the undergraduate level. I
would rather see all students take basic courses in geophysics, geochemistry,

advanced structural geology, global tectonics, and field courses.

Again thank you for letting me take a look at your proposal. I wish
you all the best in establishing a department of earth sciences at Simon
Fraser University.

Sincerely,

E. A. Keller

Associate Professor

Environmental Studies and

Geological Sciences
EAK:ed
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Resources Canada Ressources Canada
Geological Survey of Canada Commission géologique du Canada
100 West Pender, Vancouver 100. ouest, rue Pender. Vancouver
V6B 1R8 V6B 1R8

Your file Volre rétérence

Our fite Notre rélérence
May 23, 1984
Dr. Mike Roberts
professor and Chairman
Earth Sciences Committee
Department of Geography
Simon Fraser University
Burnaby B.C. VS5A 1S6

Dear Mike:

Thank you for letting me have a look at your proposal for
establishing a Department of Earth Sciences at SFU. I have been
on a field trip and to the GAC meeting at London, hence .the
delay in my reply.

My first reaction to the proposal is that its high time for
a second earth science department in B.C. As the proposal points
out with the quotation from Neale and Armstrong, it is
inconceivable that the university does not offer some of the
basic courses in geology. It is stranger still that the province
only has one geology department. An Earth Science department at
SFU will therefore fill two voids. Such a second department can
be a complement to UBC's department, not competition. Each group
can stimulate and support the other. A second department can
open the way for mutually beneficial cooperative efforts.

I think the proposal is brief but thorough and compliment
you on the thought that has gone into its preparation. I
particularly like several of the ideas it incorporates.
Specifically the desirability of unifying under one banner a
number of individuals and courses taught currently by faculty of
various departments. The concept of using adjunct professors to
fill certain teaching needs is progressive and a good way to
accomplish the job without having to hire a lot of new staff. I
also like the idea of a co-op program.

I am concerned that the program you have outlined requires
specialization at too early a stage and that it has too many
options. The overwhelming need in the profession generally is
for well trained generalists, not for people with specialized
training at an early stage. In the end you are surely aiming to
produce employable geologists. I suggest more emphasis on a
solid undergraduate course, perhaps without any options. There
is plenty of room for such a product: few Canadian Geology
Departments are now turning out well prepared generalists. Such
students can always specialize as the job requires, but the
reverse, namely that they will get their general training after
having specialized, is unlikely.

Canada sy



Why not consider an undergraduate program which includes
most courses of the various options. Thus the following courses,
listed as optional, might be required of all students: Advanced
Sedimentology, X-ray Mineralogy, Economic Geology,
Biostratigraphy, Basin Analysis, Fluvial Systems, Introductory
Rock Mechanics, Geostatistics, and Geology of Mineral Deposits.
A good case can be made that each of these is necessary to a
general geological degree.

My other general comment concerns field training. Few
Canadian students are getting anything approaching a good
grounding in field geology. I suggest early field courses
perhaps when the students first come to the department and
repeated for several years. Field training used to come with
summer work in Canada. Because there are progressively fewer
such jobs now a gap has formed: you can fill it. Quality field
training would make your proposed department attractive to
students and your graduates attractive to prospective employers.
I suggest two or three graduated field courses emphasizing
different kinds of rocks and spread over several years.

I am uncertain about the kind of person are you trying to
attract in the Geostatistics Option? A mining engineer, a slope
stability type? Surely someone with a general background can
cover or learn the specialty, whatever sort of job he/she will
end up doing. The same applies to the Coal Geology Option. What
kind of person, what kind of Job° A big problem in understanding
the geology of coal deposits is in unravelling their structure.
The other important concern around coal deposits is getting a
handle on the coal quality from the petrology. Therefore it is
critical to have someone with a thorough grounding in structural
geology and coal petrology here.

I think I have answered some of your spec1f1c questlons in
the foregoing harangue. Namely, Is the basic science core
sufficient, does it contain an unnecessary number of courses?
and Are there important omissions in the core program? To the
question of an Economic Geology Option I answer yes, but within
the context of the foregoing you perhaps don't need it. This
specialty will be well served if you go the route outlined. Your
fourth question concerns additional advanced courses that should
be offered. The only one I think you might consider adding is a
third or fourth year level structural geology course.

To summarize: the proposal as it stands looks like it is
motivated by the idea of getting all earth science related
professors into one department but not by a plan for a focussed
new entity. This needs to be corrected. I don't feel that the
niche you plan to carve for yourselves, namely the "softrock"
route, is a unique new offering and I feel you are selling
yourselves short by offering it amongst several other options.
Instead I suggest going for one strong undergraduate course with
a broad general grounding and few options. I suggest inclusion
of several graduated field courses as part of such a program.
There is plenty of room for such a department in Canada.

Mike, I hope this is useful to you. I certainly think you
should forge ahead and will discuss this further if you wish.

Sincerely,
iRy
s

—-6555" Dirk Tempelman-Kluit




Earth Sciences: S.F.U.

A3. Appendix 3
External referee reports on the graduate program

These letters of evaluation were solicited by the Assessment Committee chaired
by the SE.U. Dean of Graduate Studies. This Committee was charged with the task of

Q evaluating the M.Sc¢. program of the proposed Department of Earth Sciences. The
letters form two groups: those presenting the UBC. view, and another consisting of
responses from the much wider Earth science community encompassing university,
industry and government.

1. External referee reports

2. U BLC. correspondence
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Appendix 3

1. External Referee Reports
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Energy. Mines and Energie, Mines et mc 22986 |

Resources Canada ‘Ressources Canada
G ] o ) DEAN OF GRADUATE
eologica! Survey of Canada Commission géologique du Canada STUDIES OFFICE
100 West Pender. Vancouver 100. ouest. rue Pender. Vancouver
V6B 1R8 V6B 1R8
Your lite Vorre rélérence
December 19, 19 86 Our fite Notre référence

Dr B.P. Clayman

Dean of Graduate Studies
Simon Fraser University
Burnaby, B.C. V5A 136

Dear Dr. Clayman:

Thank you for letting me preview the proposal for the new
Master of Science program in Earth Sciences. I have read the
document carefully and compliment you on what you have put
together. I encourage you strongly with the concept - the
opportunity for B.C. to have a second Earth Science program to
augment that offered at UBC is a positive step. I only have a
few specific comments, but will address your three specific
questions first.

Is the academic quality of the M.Sc. program comparable to,
or higher than, that of other programs with which you are
familiar? As far as I am able to Jjudge from the writeup the
course requirements and the course list are fine and the
proposed program looks adequate. I know that I'm preaching to
the converted when I remind you that the quality of the eventual
program will depend largely on what actually gets taught in the
courses, which depends mainly on who does the teaching, and on
how loaded down those individuals are with other duties, how
well their efforts are integrated and how well the effort is
supported through resources. The resources question is
addressed nicely in the document and they seem adequate -~ they
have been certainly been carefully considered. This leaves only
the most important, and least quantifiable, question - who will
teach. The academic quality of the proposed program depends
heavily on the answver.

Here I would urge you that the proposed new Earth Science
program be built around new faculty - specifically new
geologists - as now conceived it is to be largely staffed with

000/2
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existing faculty and aims to draw mainly on them for its energy.
Without taking anything away from the individuals this will give
you an Earth Science program in name only.

Given that understanding the makeup, disposition, properties
and origin of surface materials is critical to predicting and
managing man's intelligent use of the surface environment
justifying the need and identifying the customer for the program
is easy. It is difficult to estimate the future demand for
graduates and the number of students likely to seek admission to
the program- your second and third questions. The answer will
vary with economic climate. Forecasting this is not my game and
I am not going to try here. Your most informed answer may come
from someone in a university department in western Canada that
runs similar programs.

I reiterate some points from my original response to the
proposal. We need more and better instruction in field geology
not just in B.C., but in Canada generally - many geology
graduates are uncomfortable with real rock exposures. We need
more glacial geology  and glacial geomorphology - these are
becoming lost arts. We also need more engineering geology than

is currently being taught. The proposed program can fill one or
more of these voids.

I have a few minor specific questions - what is the
difference between the proposed "Clastic Sedimentology" and
"Physical Sedimentology"” courses and between "Fluvial
Geomorphology® ‘and "Fluvial Sedimentary Systems®™ courses?

I trust that these comments are useful to you and urge you
to press ahead with this initiative.

Yours truly,

St b4

Dirk Tempelman-Kluit
Research Scientist
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MEMOR!AL UNIVERSITY OF NEWFOUNDLAND
St. John's, Newfoundland, Canada A1C 5S7

Office of the Vice- President (Academic) ' Telex: 016-4101

Tel.: (709) 737-8246
January 5, 1987

Dr. B. P. Clayman

Dean of Graduate Studies
Simon Fraser University
Burnaby, British Columbia
V5A 1S6

Dear Dr. Clayman:

This is in reply to your recent letter asking
for my views of the proposed M.Sc. program in earth
sciences at S.F.U. I have read the program outline,
consulted with two colleagues, Dr. John Gale (an
engineering geologist) and Dr. Robert Rogerson (a
physical geographer) and declare myself generally .
in favour of the program but with some serious queries
and reservations. :

The idea of initiating a modest program in
graduate studies is sound. Not only is a program
required to complement UBC's offerings but that School
and the province would benefit from some serious
competition. The idea of focussing on areas where
you already have a creditable reputation, faculty
in place, and adequate facilities and equipment is
a good one. I like the idea of recruiting part-time
students from industry and providing them with opportunity
for academic upgrading and I like the idea of recruiting
part-time faculty members in special discipline areas.
My guess is that this will fill a pressing provincial
need and, if done very carefully, can be done well.

That said, my reservations are best expressed
by answering your specific questions:

(1) Concerning academic quality -- it is hard
to state whether or not it is comparable
to that of other programs because much will
depend on what is taught under the various
subject headings (course outlines were not
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included with the program outline) and even
more on who will teach it. Also, much will
depend on whether a thesis is required (not
‘clear in your outline) and, if it is, what

sort of standards will it have to meet.

The outline suggests that it is an optional
single course equivalent.

If the thesis is optional and the
M.Sc. can be gained by course work alone,
a six-course program in which several of
the courses are methodological suggests a
light weight degree. If a solid, publishable
thesis is required, then five courses in
addition to it present a time-consuming obstacle
course.

Although you plan to offer an unusually
wide range of courses for a new program,
some of the core courses of an admittedly
Quaternary specialization would seem to be
missing. Many of your graduates who are
not proceeding on to Ph.D.'s will likely
become involved in such mundane things as
waste disposal, groundwater contamination,
and various engineering projects. For this
reason, I would expect courses in hydrogeochemistry
and contaminant hydrogeology to have a prominent
part in the program. Also, many of the graduates
are going to work closely with engineers
and will have to understand the language
of engineers. For this reason, I would expect
the offering of rigorous courses in soil
mechanics and fluid mechanics.

My hope is that you are requiring
a sound foundation in basic sciences and
mathematics as an entry to this program and
that some of the topics I have mentioned
above will be covered under existing course
headings, e.g. hydrometeorology and groundwater
hydrology.

Superficially, however, the program
has a "soft science" aspect which may be
more akin to Waterloo's environmental M.Sc.
than to its very successful earth science
M.Sc. I would suggest that a geological
or geotechnical engineer be included among
the sessional instructors hired. One or
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two such'people should eventually be considered
for full-time positions in Earth Sciences
with a Quaternary emphasis.

(2) Future demand -- at present, Jjudging by course
offerings, I would guess that you are catering
to too narrow a group and that you will fill
the demand in a few years. However, if you
produce people suitable for the ever-growing
fields of contaminant geology and engineering--
related earth science, then your enrolment
predictions are realistic.

(3) I am in no position to give an estimate of
the numbers who would seek to be admitted
-- except to state that if you advertise
it well you should have all you can handle
initially. After that it will depend on
what you turn out and the reputations of
those identified with the program.

. I enclose, with his permission, the memorandum
that Professor Rogerson sent to me on your program.
You will note that I disagree with his opinions on
the enrolment of part-time graduate students and
the use of part-time faculty members. His experience
is based on the local scene where we have only a
small scientifically-educated population to draw
upon. I have seen this work well elsewhere, as you
must have, and it is one of the attractive aspects
of the program. Professor John Gale, who had a very
successful career in the Waterloo program before
joining us at Memorial, is enthusiastic about a similar
program in British Columbia but feels that as proposed
it is rather a smorgasbord offering that may lack
vigour. He would be pleased to correspond.further
with you or your colleagues on the subject.

I hope this is helpful. All best wishes.

Sincerely yours,

2l

E. R. W. Neale
Vice-President (Academic)

ERWN/gw .
¢yc: DPr. John Gale
Dr. Robert Rogerson -~ l/o?"
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MEMORIAL UNIVERSITY OF NEWFOUNDLAND
St. John's, Newfoundland, Canada AlB 3X9

Department of Geography Telex: 016-4101
December 30’ 1986 Tel.: (709) 737-7417/8

T0: Dr. E.R.W. Neale, Vice President(Academic)
FROM: R.J. Rogerson, Head, Department of Geography
SUBJECT: M.Sc. in Earth Sciences at Simon Fraser University
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1 welcome the establishment of a Master of Science in the Earth
Sciences at Simon Fraser University. I have not seen the proposal for the
undergraduate program referred to, nor know the identity of faculty who will
be hired, have been hired, or seconded to the department. Were SFU to
follow the practice of MUN, the make-up of the department, the degree to
which faculty are research and graduate-student oriented, would be important
in defining what type of program and which specific courses are offered.
Graduate instruction is a specialized and highly demanding area of academic
responsibility, and quite frankly, not all faculty are up to it. The idea
of using "sessional instructors from the local geoscience community for
those courses where campus expertise is lacking” is likely to be a poor
idea. Our experience at MUN is that such people are appropriate for a
seminar, a lab, an excursion, a lecture or two, but never for a course at
the graduate level.

My experience at MUN is that part-time graduate students are a
big problem. They seldom develop a sense of identity with department or
supervisors, and are usually reluctant to consult closely with supervisors.
Their work in courses and in theses (which usually take forever!) is often
of marginal academic value, though businesslike and usually well presented.
They write reports which are usually heavy in description, but 1ightweight
in perception and real thought. In geography we no longer accept
part-timers, but insist that all MA or MSc students are full time for at.
least one semester. 1 forecast that a program which has part-timers as its
core is a program which will face a mountain of logistical problems and will
wrestle with maintaining true academic standards. .

The existing courses and those proposed are, I assume, of one
semester duration. There is no single focus; particularly odd are Coal
Geology, and Subsurface techniques (mining, exploration, survey?) which may
serve a local need, but which do not match well with the other topics.
Perhaps they represent the interest of one of the projected faculty.

The program is not clear to me. EASC 600 is compulsory, but is
EASC 800, the MSc Thesis? If not problems will ensue. A 6-course MSc is
too weak if it is a course only program and would not provide an adequate
introduction to doctoral work. If the thesis is compulsory, and subject to
external examination (therefore having to meet a general Canadian Masters
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Dr. E.R.M. Neale
Page 2
December 30, 1986

thesis standard), five other courses may be too many. At MUN, 2 courses is

the minimum, and few programs which produce graduates within 2 or 3 years
have as many as 6 courses.

The model proposed is not to my mind close to those at U of A and
U of W: both of which offer the PhD in earth science areas.

Specific answers to the questions asked are:

1) impossible to judge quality from this information. The
structure is, as yet, i11-defined. The calibre of faculty will be a
critical item.

2) the demand for an EASC MSc is undoubtedly there.

3) no, but the estimates they provide are impressively ambitious:

if they get them it will be a big program, not as here described, a small
one.

1 recommend the proposal be carefully rewritten by an academic to
clarify some of the uncertainties I identify. I hope they get it sorted out
because 1 find it amazing that Universities in B.C. put so little emphasis
on undergraduate and graduate studies in Earth Sciences.

o D)
Robert J. Rogerson
Professor and Head

RJR:bam
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January 26, 1987

Dr. Bruce Clayman

Dean of Graduate Studies
Simon Fraser University
Burnaby Mountain
Burnady, B.C.

Re : Geology Department and Masters Degree Program at SFU

Dear Dr. Clayman,

This letter is a response to your enquiry concerning the feasibility of a
separate Department of Geology or Earth Sciences at SFU, and the potential
effectiveness of a Masters Degree Program. As mentioned in our conversation a
few days ago, certain aspects are difficult to forecast, and the conclusions
must be regarded as tentative.

(1) I fully support the principle that a Department of Geology be
. established at Simon Fraser University. It is unrealistic that a school of
T~ this size does not have a separately organized Earth Sciences unit. This area

of science is one of the fastest growing areas of knowledge, a fact which has
been recognized by many other Canadian universities which are smaller than
Simon Fraser. In my opinion, such a department should not attempt to be “all
things to all people” but should accept a more specialized role in its early
years.

(2) A Masters Degree Program is a desirable adjunct to a Geology
Department. To be viable, which entails attracting candidates, it will need to
offer something different and/or better than can be obtained elsewhere in
Western Canada. The proposal aims at specialization in surficial and
environmental geology. These are certainly growing segments of Earth Sciences,
but have also attracted a lot of attention at other Canadian schools with the
result that similar emphasis has been taking place at many departments in
Eastern and Central Canada during the past decade. '

(3) The potential enrollment of students in a new department and for a
new post graduate course is very difficult to forecast. Interest has been
dramatically affected in past economic cycles by the perceived health (or
otherwise) of the resource industry. There is currently something of an
over-supply of new geologists coming on the market. I suspect that many of the

../2

_ bS-

Suite 800 - 601 West Hastines Street. P.O. Box 84. Vancouver, B.C. V6B 5A6  Telephone: (604) 669-8959 Telecopier: (604) 687-4030 Telex: 04-55590



Dr. Bruce Clayman

Simon Fraser University
Burnaby, B.C.

January 26, 1987.. Page 2

undergraduate students in new department of geology will initially be taking
courses as adjuncts to other major degree courses. In the Masters Degree
Program, I would not expect more than 3-5 applicants per year, unless a clearly
defined specialty exists which cannot easily be duplicated elsewhere in the
West.

(4) It is also difficult to comment on the funding aspects of the

proposal. To do so would. require more knowledge of SFU and its finmancial

resources and potential sources of funds than I have. One note of caution is

that NSERC funds have been frozen by the Government so competition for

financial assistance from this source will be heavy. o

I hope that these answers will be of some use to you and your committee. I
regret that I cannot be more specific. I am presently a member of the NSERC
Earth Sciences Committee, and will shortly be attending the Annual Review
Meeting in Ottawa. This usually provides much insight into current
developments in the Earth Sciences of Canadian universities. If there should
be anything relevant, I will relay it to you after my return in late February.

Yours sincerely,

Wil

Hugh C. Morris
HCM/i1-
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Earth Sciences: S.F.U.

Appendix 3

2. U.BC. Correpondence
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THE UNIVERSITY OF BRITISH COLUMBIA )

6339 STORES ROAD ,
VANCOUVER, B.C. CANADA Er
V6T 2B4 : PEr24 1986
DEAM OF ~-

DEPARTMENT OF
GEOLOGICAL SCIENCES

December 22, 1986

Dr. B.P. Clayman

Dean of Graduate Studies
Simon Fraser University
Burnaby, B.C.

V5A 186

Dear Dr. Clayman:

In response to your letter of November 17, 1986 I enclose my comments on your
proposed M.Sc. program in Earth Sciences item by item as numbered in the
description you sent me. In addition, I offer the following response to the
specific questions you raise in your letter.

1. It is not possible on the basis of material supplied to evaluate the
academic quality of the proposed programs as no details are provided. It
seems likely however that the quality established by your Geography
Department will be maintained so tradition is in your favour.

2. Demand for Earth Science graduating students at all levels is remarkably
low relative to the past dozen years or so. In the mineral industry
optimists are anticipating slow revival of the industry but there is a
lot of slack to be taken up among unemployed earth scientists before the
employment situation can be considered rosy. The same arguement applies
to the Petroleum industry and geotechnical - groundwater hydrology
fields. Even environmental geosciences has not expanded to become a
major employer as might have been anticipated 5 to 10 years ago.

U.B.C. graduates (M.Sc. and Ph.D.) in earth sciences find either company
or government jobs or, as increasing numbers are doing, enter the service
contract market in which they end up with a series of temporary jobs
and/or part-time work. Present job prospects are dim and there 1is
substantial competition for jobs with clearly defined career progress
components.

ceses/2
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Page 2
Dr. B.P. Clayman
December 22, 1986

Others, less optimistic, look upon the mineral industry as a "Sunset
Industry” with decreasing potential for employment in the high cost North
American market. Employment in the industrial minerals segment may
offset present decreased employment possibilities if a pronounced
economic expansion takes place in B.C., an unlikely scenario over the
short to middle term.

I can add little to the estimates in the proposal except to relate them
to our experience at U.B.C. The Geography Department at U.B.C. has not
experienced dramatic increases in enrolment in graduate programs in
physical geography and geomorphology. Output of M.Sc.'s and Ph.D.'s
total 1 to 4 per year since 1979-80. Geological Sciences get half a
dozen requests per year for admission to graduate programs in structual
geology and hydrogeology. Some are referred to Geography, others to
Civil Engineering and some are accepted, particularly in groundwater
hydrology and more recently geotechnical aspects of geological
engineering such as slope stability and mass movement. Demand seems to
be more-or-less static in both Departments; certainly there is no large
horde waiting to enter these types of programs. '

Most new courses that form part of the proposed program have their
counterparts in graduate or (in a few cases) upper level undergraduate
courses at UBC. The only course for which there are no clearly
equivalent courses at UBC is EASC 680 (at UBC probably included, in part,
in Geol 445, Geop. 400).

Courses already in place at SFU reflect different emphasis than at UBC
even though some duplication is apparent.

In general, it appears that the newly proposed courses are almost
coincident with courses at UBC and except in archaeological and

Quaternary geology fields would represent duplication of effort with UBC
and divert competition for potential students.

eeees/3

-09-



Page 3
~Dr. B.P. Clayman
December 22, 1986

In general, my view is strongly against the SFU proposal for the very obvious
reason that we already have substantial and wide ranging but underfunded
earth science programs at UBC. Why produce another small department that
will be strained to fulfill the proposed aims and will certainly detract from
efforts to restore earth science at UBC to their position of 5 years ago,
particularly in times of decreased student demand.

In recent years Geological Sciences has had a net loss of more than 5 FTE
faculty slots not to mention losses in Oceanography, Geography, etc. Total
losses of professional earth science personnel at UBC are substantially
greater than the eight new faculty positions in the SFU proposal. Under
these circumstances it is difficult for me to support a program that is in
large part of duplication of courses and expertise here at UBC.

I would, on the other hand, applaud continued support and growth in fields at
SFU that are already complementary to the expertise at UBC including
Quaternary Geology, Archaeology and remote sensing, in particular. It seems
to me that continued effort in these fields at the graduate level can be

accomplished easily through the Institute of Quarternary Research and that a
new Earth Science Department is premature at this time.

Yours very truly,

A.J. Sinclair
Head

/8g
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DETAILED COMMENTS
ON PROPOSED M.SC. PROGRAM
IN EARTH SCIENCES
AT
SIMON FRASER UNIVERSITY
BY
A.J. SINCLAIR

(Sections numbered as in summary of proposal).
(See also covering letter)

December 22, 1986
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II: PROGRAM DESCRIPTION

1. Objectives:

All are laudable although there is clear potential for duplication (not
necessarily bad) with offerings at U.B.C. Quaternary Science must
seriously overlap the Physical Geography - Geomorphology programs in the
Dept. of Geography, U.B.C., and will surely overlap geological
engineering and physical environmental studies in the Dept. of Geological
Sciences. This field has been recently supported at U.B.C. by the
appointment of a new faculty member in surficial geology, Dr. K. Wayne
Savigny, Associate Professor.

Similarly, the field of sedimentology will potentially overlap comparable
work in our Departments of Geography and Geological Sciences.

Geostatistics at U.B.C. is taught at the undergraduate level in the
Department of Mining and Mineral Process Engineering and Geological
Sciences, and ‘at the graduate level in the Department of Mining and
Mineral Process Engineering. Several graduate degrees in this field have
been awarded in the recent past and several are in progress.

W/U'L 134 1 am uncertain as to what is meant by the term enviromnental‘gegggignce.
. If it includes physical aspects related to geotechnical matters .or
JQ)*MJK groundwater and surface waters then it will .overlap and probably
duplicate programs in Geological Sciences and Geography. Similarly, we

have a long tradition in applied geochemistry, with its overtones of
environmental geoscience.

‘The foregoing details are mentioned to allow some perspective of the
extent to which the .proposed S.F.U. program might overlap and/or
duplicate existing U.B.C. programs. I don't regard this as bad in
principal if there is adequate demand for graduates in these fields 1.e.
is there some numeric justification to the programs.

2. Relationship of degree to the role and mission of the University.

The M.Sc. program is a "direct extension” of a proposed undergraduate
program. This need not be the case. Much of what is recommended for a
.graduate program could be handled through an "Earth Sciences” Institute
without the necessity of a new undergraduate program. It is unfortunate
. 7 in my view that a fairly dramatic expansion of earth science offerings is

being envisaged at a time when programs elsewhere at both the graduate
and undergraduate ‘levels are undergoing retrenchment because of static or

' seriously declining student enrolments.

g ‘Insofar as the envisaged program further develops ongoing activities at

’ SFU 'it can be handled as a multi-disciplinary Institute at the graduate
level and need not depend on a new expanded undergraduate program.

—_—
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4.

The University of British Columbia offers graduate degrees in a variety
of Department's that qualify as earth sciences.

Geological Sciences (including Geological Engineering)
Geography

Soil Science

Oceanography

Geophysics and Astronomy

In addition, some of our geological engineering students pursue M.A. Sc.
programs in Mining and Mineral Process Engineering (rock mechanics) and
Civil Engineering (Geotechnics) in fields with an important earth science
component as well as an environmental geoscience component.

Relationship to the Program at U.B.C.

The suggestion that U.B.C. cannot accommodate part-time graduate students
is incorrect. Of the four graduate students 1 am personally supervising
at the moment two are part-time. Page 132 of the present U.B.C. calendar
indicates that part-time study is accessible to graduate students in many
programs including Geological Sciences, Geography, Geophysics, Civil
Engineering, and Mining and Mineral Process Engineering, i.e. in most of
the "earth science” departments on campus. The S.F.U. program is
therefore clearly not required for that particular reason.

Any Earth Science program at S.F.U. must necessarily duplicate
some aspects of programs at U.B.C., particularly as related to core
courses. However, it is desirable that S.F.U. programs complement those

_ at U.B.C. as much as possible rather than duplicate them extensively.

e

Quaternary research is clearly a field where both Universities have
existing expertise, at U.B.C. in Geography and Geological Sciences and at
S.F.U. through departments affiliated with the Institute of Quaternary
esearch. It seems to me that it is preferable to strengthen existing
ields of expertise and perhaps each group develope new fields rather

than knowingly duplicate strength in a particular field such as
geomorphology, for example.

Sedimentology is a traditional field of study at U.B.C. both in terms of
Quaternary Geology (Geography Dept.) and older materials (Geological
Sciences). The selection of sedimentology as a field of expertise at
S.F.U. is an expansion into a field with room for duplication of U.B.C.
endeavours if some interaction between appropriate representatives of the
two schools is not forthcoming. The same could be said of the field of
environmental science, a somewhat nebulous term that should be spelled
out in detail and the program designed to complement U.B.C. offerings.

-3 -
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Geostatistics means different things to different people. Considering
" the course offerings it is not clear to me that there is any plan to do
research in geostatistics, rather it is a tool to be applied to earth
science problems. I believe that geostatistics is essential in this
respect in all earth science programs. If research were undertaken in
this field it is unlikely that it would conflict with a geostatistical
research at U.B.C. which is very much directed towards mining and mineral

@ﬂ exploration - related topics.

%A

WAP ~YThe S.F.U. programs could have been complementary to those at U.B.C. 1if
'70 discussions had taken place with U.B.C. personnel as the S.F.U. program
} evolved over the past few years. This was not the case and the lack of

04%0 detail on how the S.F.U. programs will be focussed leaves one in limbo
regarding the extent to which existing and proposed earth science
programs will duplicate each other. 5. Curriculum

In the existing courses there is substantial departure from what is
offered at U.B.C. Although some overlap exists, understandably, the new
courses for the most part have an exact counterpart in existing U.B.C.

courses. Of course, the contents of courses with comparable names can
differ.

There is no indication that a thesis is required. I personally believe

\/‘
\.Ef;l /that a clear distinction should be made between a classical masters (with
\ thesis) and a "non-thesis™ masters.

— 6. Missing
7. Misgsing
8. Consultation with Non-University Agencies.

I have only seen the responses of (g) six individuals across Canada and
the United States. The enthusiasm of distance and lack of awareness of
the local situation regarding University funding is clearly reflected in

their tremendously positive anq_ggg_gnxdgggg_sgggggfgf.

There 1s no indication of serious discussions with appropriate U.B.C.

personnel.bJF4\{
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III:

1.

NEED FOR THE PROGRAM

Rationale for the Programs

Academic: The justification here seems to be on the basis of mineral
wealth in the province but there is little indication that any of the
proposed programs are related particularly to the mineral industry. The
second area used to justify the programs, geological engineering related
programs, is clearly one of the strengths at U.B.C. Our groundwater
hydrology group is one of the best in North America. We have recently
added a geotechnical engineer - surficial geologist to our faculty. The
Geography Department also covers this type of training. Students from
these engineering and Quaternary programs, as well as from other
departments at U.B.C. are potentially involved in industrial minerals as
are graduates of more gemeral geological programs. Part-time graduate
programs are commendable and have worked well at U.B.C. for some years.

In summary, the justification presented here clearly pertains to existing
programs at U.B.C. even more so than to the proposed SFU program.

Enrolment

Evidence from people attending short courses of the Institute of
Quarternary Research borders on heresay and certainly does not constitute
hard data regarding demand for the proposed M.Sc. program.

Experience at U.B.C. shows:

(1) A small static demand exists for entry to both undergraduate and
graduate programs with a Geomorphology emphasis. There have been a

total of 1 to 4 graduating M.Sc. and/or Ph.D. students per year
since 1979/80.

(2) There is a decreasing demand for entry to graduate geology
progranmes at U.B.C., particularly by qualified Canadian students.
In Geological Sciences we have expertise in Coal Geology and Coal
Petrology, Sedimentology, Geostatistics, Groundwater Hydrology,
Surficial Geology (incl. aerial photography and Remote Sensing),
for which we have maintained roughly constant graduate enrolment
over the past decade.

-35-
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Enrolment Predictions

Predictions listed do not appear unrealistic but are speculative. It is
unclear what proportion of existing Geography graduate students would be
perceived as enrolling in the proposed programs. Four graduate students
per potential supervisor is probably optimistic but might be achieved.
Geological Sciences at U.B.C. presently operates at an average of three

students per supervisor, a moderately heavy load when added to teaching
and other duties.

Types of Jobs for which Graduates Will Be Suitable

These comments are generally true but ignore the question of demand.- At
the present time there is a dramatic decrease in demand for earth
scientists with the principal exception being in the field of geophysics.
The Federal Geological Survey would not be a career track for many
graduates of this program because they hire scientists with a Ph.D. Even
provincial surveys prefer Ph.D.'s of their earth scientists. )

Industrial jobs are not available to nearly the extent they were in the
recent past. There are many local geologists with Master's and Ph.D.
degrees who have lost their jobs in recent years leading to a tremendous
local surplus of highly qualified people who unwillingly were reduced to
part-time consultants and/or part-time service/contractual
professionals.

To imply there is demand for graduates of the programs by listing " jobs
for which the graduates will be suitable” is to totally ignore the effect
that restraint has had on both local and national hiring practices.

PRESENT AND PROJECTED RESOURCES

Administrative Personnel

I interpret this section to mean that in addition to the 2 1/2
administrative secretarial staff required for the proposed undergraduate
program an additional graduate secretary will be required.

Faculty

The use of sessional lecturers from the local geoscience community is a
commendable approach to supplementing faculty expertise in my view, and
has worked well in the many ongoing cases where we have used this
approach in the Department of Geological Sciences at U.B.C. We have one
of the largest concentrations of earth science expertise in North
America in the Vancouver area and it is most appropriate that those
outstanding individuals outside the University be involved as much as
possible in career-related programs at the universities.

T
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Library Resources

It seems to mwe that if the thrust of this program were fully documented
it would be relatively easy to list journals, monographs, maps etc. that
will be required and then come up with a specific cost of additional
library resources. As an example, the DNAG publications on North
American geology will be essential to all Earth Science libraries at a
minimum pre-publication cost of $2,000. Costs of important books can
build up to a very high figure!

Capital Costs

It seems to me this section should include a detailed cost estimate.

External Funds

No comment

A.Y. Sinclair

/88
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THE UNIVERSITY OF BRITISH COLUMBIA

INTERDEPARTMENTAL MEMORANDUM

TO: Dr. D. R. Birch FROM: _ A.J. Sinclair, Head
Vice President Academic and Dept. of Geological Sciences
Provost _ _ __ DATE: February_17, 1987

Re: SFU Earth Science Dept.‘Proposal

On February 11, 1987 a combined group from UBC and SFU met to discuss the: SFU
proposal for a new Department of Earth Sciences. The group consisted of
H.O. Slaymaker, R.M. Ellis and A.J. Sinclair from UBC and M.C. Roberts and

E.,J.

Hicken from SFU. The meeting began in my office at 5:00 p.m. and

adjourned to the Faculty Club for dinner.

The following views wererpresehted by the UBC contingent.

1.

4.

UBC in general favours some form of earth science department at SFU, one
that does not overlap excessively with existing programs at other B.C.
institutions, but rather, builds on expertise already in place at SFU and
complements earth science offerings elsewhere in the province.

The proposed undergraduate program at SFU is perceived as essentially
duplicating offerings at UBC.

Undergraduate enrolment in Geological Sciences and Geological Engineering
at UBC has dropped overall by about 40% from a high of four years ago. A
time of such seriously declining enrolment provides no encouragement for
duplicating an existing program at another B.C. University. )

SFU should seriously consider two alternatives, viz.

(a) delaying implementation of the proposed program until some later
date when it becomes evident that student demand is significantly
greater,

or

(b) rewriting the earth science proposal with a more specific focus to

emphasize Quaternary and Environmental sciences, fields in which SFU

has specialized in the past and which provide a useful complement to
programs offered at UBC. Some core courses would necessarily
overlap with those at UBC but significant numbers of upper level
courses would be oriented particularly towards Quaternary and
Environmental sciences. Such a program would meet an important and
growing demand for scientists concerned with environmental problems
as well as providing the basis for general earth science training
for non-specialists.

...../2
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Page 2
Dr. D.R. Birch
February 17, 1987

5. The proposed undergraduate focus would lead naturally to graduate
research in comparable and allied fields and would effectively be
building on existing strength at SFU while clearly complementing
offerings at UBC.

6. A suggestion was put forward that the two universities should investigate
the possibility of exchange-teaching from time to time of selected
courses in the earth sciences. For example, a SFU faculty member might
teach a course in Quaternary geology at UBC; whereas a UBC faculty member
might teach a course in sedimentology at SFU.

The meeting was useful in airing views and supporting opinions. While there
was extensive appreciation of each others views I conclude that we parted
amicably with an appreciation of each others outlook and agreeing to disagree
somewhat and to maintain closer contact in the future.

A.J. Sinclair
Head

AJS/sg
cc: H.O0. Slaymaker
R.M. Ellis

E.J., Hicken
M.C. Roberts
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To: Dr George Ivany From: Dr Michael C. Roberts
Vice President Academic ‘Chairman, Earth Sciences
and Chairman, Committee
Academic Planning Committee

Subject: Proposed Earth Science Date: 1987:02:16
Department

Since the letter from Al Sinclair arrived on your desk I have
met again with the Heads of Earth science Departments at UBC. An
outline of the discussion at that meeting and a brief summary of our
impressions are given below for your information; I was accompanied by
my co-proposer, Ted Hickin (Geography) and the meeting took place at
UB.C. on Wednesday, 11 February, 1987 (3.30 pm - 8.00 pm). The UBLC.
participants were

Dr A. Sinclair; Head, Dept of Geological Sciences, UBC
Dr R. Ellis: Head, Dept of Geophysics and Astronomy, UBC
" DroO Slaymaker: Head, Dept of Geography,UBC and Chairman of the
Earth Sciences Committee, Faculty of Science, UBC

These three administrators were asked to arrange a meeting

with us by the Vice-President, Academic, at UBC, Dr Dan Birch. The
intent of the meeting was for us to explore their . concerns about the
structure of the proposed department at S.FU. vis-a-vis Geological Sciences
at UB.C. The discussion was about both the undergraduate and the
graduate program.

We will summarize briefly the main topncs that were discussed
. in the 4 hour meeung

4 OVERALL THRUST OF THE PROGRAM

All three UB.C. people took the position that the details of our
M.Sc. proposal were not of concern to them. They believed that the quality
of the M.Sc. program was a direct function of the people we hired. If we
brought excellent people to our campus then our graduate program would
reflect that quality and details of the actual structure of the degree was
really an internal SF.U. matter.

With respect to the undergraduate Earth science proposal they
wanted us to emphasize the Quaternary and environmental geoscience
aspects of the program. After some probing they acknowledged that they
were comfortable with our position that sedimentology was an area of
study that would not unduly dupficate their offerings. Coal geology, on the
other hand, was regarded by Dr Sinclair in parucular as an entirely
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inappropriate choice of course in an S.F.U. program because of existing and
under-utilised resources in this area at U.B.C.

Dr Sinclair was concerned that the distinctive nature of the

‘ SF.U. program be emphasized so that its focus be clearly distinguished

from that of UB.C. It was the SF.U. position that, indeed, our proposal
made such a distinction; in either case we remain willing to modify the
current document prior to presenting it to Senate in order to make clear
the case for the distinctive nature of the S.F.U. program.

Dr Ellis was receptive 1o the notion that we wished to have a
geophysics component in the program. In fact, he encouraged the inclusion
of geophysics courses as an important part of the education of geologists.

In these discussions our UB.C. colleagues made it quite clear to
us that they thought our program was academically sound but that they
wished we were proposing our iniatiatives at some time other than the
present. They repeated at length that this was a bad time for a new
program. We suggested that there was never a good time to bring forward
new programs and that this was as appropriate a time as any other!
Indeed, we would argue that, in addition to its strong academic rationale,

- our program has the virtue of being sufficiently applied in nature that it

would add another badly needed dimension of skills for direct use by
students entering the geoscience industry.

DUPLICATION

Our position in this part of the discussion was that our basic
undergraduate requirements simply accorded with requirements of other
geology-based departments across Canada. The duplication that exists was
of a kind that occurs between all academic departments of the Provincial
Universities: eg. all History Departments require a course in Canadian
History! This is a duplication of necessity; it is accepted because there are
certain essential common elements in the curricuium of any discipline.

It was agreed in our discussions that the above position is quite
reasonable in principle. Where the UB.C. position became critical was over
the inclusion of upper level courses common to those at UBC. here the
main offenders clearly are the coal and economic geology courses in our
curriculum. They argued that these courses were clear duplication of their
specialised offerings and that they should be removed from our program.
We agreed that this may be an area of compromise. .

ENROLMENT DECLINES IN GEOLOGY AT UB.C.

It emerged that one of the major concerns of Dr Sinclair, in the final

analysis perhaps his only real concern; was the impact of the SF.U.
program on enroiments in his department at UB.C. Since the contraction

, %I



began in the mining industry in B.C. in 1982 there has been a sharp decline
in enrolments in geology at UBC. Until there is a resurgence in UBC
enrolments he believes that there should be no new initiatives of a
. geological variety by us. We argued that we will be attracting students
into a program that will be different enough from U.B.C. Geological Sciences
to have a minimum impact on their enroiments. Students wishing to
receive an academic training with an emphasis in surficial geology were
not going to be the same as those in UB.C.'s traditional market: candidates
for a hard-rock/ore geology ticket into the mining industry. To the extent
that the SF.U. initiative is a professional program, our students will be
trained to enter the industrial minerals sector of the mining industry (sand
and gravel; clay), and to compete in the area of environmental geoscience.
An additional factor we believe must be recogmzed is that we
will continue to.attract students from the growing population of the Fraser

Valley (Surrey, Coquitlam etc) who will attend SF.U. and not UBC. as a
matter of choice at the Institutional level.

CONCLUSIONS

In short, the U.B.C. position is that if the economy were growing
and if UB.C. did not have enrolment problems, then they would warmly
receive and support our proposed program in Earth Sciences. But as things
stand they are opposed to another program competing for what they see as
a declining pool of students. However, if we insist on moving ahead with
the proposal at the present time, they want us to remove the economic
geology/coal courses and to emphasxze more emphatically the Quaternary
. and environmental geoscience thrust of the program.

We found the meeting with Dr Sinclair parucularly useful and
encouraging. In spite of his quite understandable preoccupation with the
- possible potential negative impact of our initiative on the UB.C. scene, his
view of the S.F.U. proposal clearly is more positive than his earlier letter
had led us to believe.

We believe, for the reasons outlmed above, that UBC's fears
are not well founded. We also believe that the proposal can and should be
modified 10 some extent in the spirit of defining the distinctiveness that
they would like to see presented.

We would be pleased to elaborate on the issues addressed here
if that seems to be useful.

) Respectfully,
Drs M.C. Roberts & E.J. Hickin
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A4. Appendix 4

Selected Graduate Theses in Earth Sciences
Completed at SimonFraser University

Allan, L, 1973. MA. Extended Essays. (1) Vegetation management on powerline
rights-of-way, with emphasis on the lower mainland of British Columbia; (2)
Adventive weeds, with particular reference to their significance in Canada.
Department of Geography, SE.U.

Archibold, 0., 1974. Ph D. Vegetation Recovery Following Pollution Control at Trail,
British Columbia. Department of Geography, SE.U.

Bhuiya, AH, 1980. MSc. Delta Form and Process: A Flume Study. Department of
Geography, SEU.

Brierley, G.J. 1983. MSc¢. Channel stability and downstream changes in particie size
on the Squamish River, British Columbia. Department of Geography, SF.U.

Cawker, KB, 1979. PhD. Historical Dynamics of Big Sagebrush, Artemisia tridentata
Nutt. in Southern British Columbia. Department of Geography, SF.U.

Cochrane, D, 1974. M A. Cartographic Display Operations on Surface Data Collected in
an Irregular Structure. Department of Geography, SFU. '

Fick, S, 1981. M.A. Louis Agsssiz’s Contributions 10 Glaciology. Depariment of
Geography, SF.U.

Gale, R.J., 1979. MSc. The Channel Geometry of Two Discontinuous Gullies.
Department of Geography, SF.U.

Hutchinson, I, 1961. PhD. Ecological Modelling and the Stand Dynamics of Pinus

caribaea in Mountain Pine Ridge, Belize. Department of Geography, SF.U.

Hyatt, R.A, 1978. M.A. An Evaluation of Large-Scale Landscape Land Classification for
Land Evaluation in the Merritt Ares, British Columbia. Department of
Geography, SF.U.

King M., 1980. MSc. Palynological and macrofossil analyses of lake sediments from
the Lillooet ares, British Columbia. Department of Biological Sciences, SF.U.

Lai, Food See, 1981. M Sc. The Impact of Urbanization on Pesk Flows in the Lower
Mainland of British Columbia. Department of Geography, SF.U.

Leonard, E., 1974. MA. Extended Essays. (1) Price Leke moraines: neo-glacial
chronology and lichenometry study; (2) Parks and resource policy: the role of
British Columbia’s Parks, 1911-1945. Department of Geography, SF.U.

McLennan, DS. 1981. MSc. Pollen transport and representation in the Coast
Mountains of British Columbia. Department of Biological Sciences, SF.U.

Melcon. P.. 1975. M A. Landforms and Veathering on McKeen Ridge, Cathedral Park,
B.C. Department of Geography, SF.U.

Nanson, G.C. 1977. PhD. Channel Migration, Floodplain Formation and Vegetation
Succession on a Meandering-River Floodplain in N E. British Columbia, Canada.
Department of Geography, SF.U.

Rood, KM, 1980. MSc. Large Scale Flow Features in Some Gravel Bed Rivers.
Department of Geography, SFU. -

Smith, L, 1961. MSc. An Island Biogeographic Study of Subalpine Forest Islands.
Department of Geography, SE.U.

Warner, B, 1984. PhD. Late Quaternary Paleoecology of eastern Graham Isiand,
Queen Charlotte Islands, B.C., Canads, Department of Biological Sciences, SF.U.

Wetzel, VA, 1982. PhD. Veathering and Development of ¥eathering Residuals on
the Boulder Batholith, Southwestern Montana. Department of Geography,
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White, ], 1963. PhD. Late Quaternary Geochronology and Palacoecology of the Upper
Peace River District, Canada. Department of Archaeology, SF.U.

W¥ilson, A, 1971. M A. Plant Colonization on part of the Hope landstide. Department of
Geography, SF.U.

Yarnal, BM., 1982. PhD. The Relationship Between Synoptic-Scale Atmospheric

Circulation and Glacier Mass Balance in Southwestern Canada. Department of
Geography,ST.U.
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AS. Appendix 5
Hembership of the Earth Science Program Committee

The Cenate Committee on Academic Plsnining spproved the formation of an

cietice Program Committee on July £..1933. The composition of the Committee

Dean of Science

Dr. JM. D'Auris, Department of Chemistey

Dr. KR Fladmsrk. Department of Archaeclogy

Dr. I ] Hickin, Departmernt of Geozraphy

Dr BE.W. Mathewes, Department of Binlogical Science
Dr ML Roterts, Department of Gengraphv (Chairman }

Dr. MLA. Stephens, Department of Mathetoatics & Statistics
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