
The Classical Scholar

16,000 student evaluation forms
filled in during fall semester
The student views the professor

The professor looks at

the student
Exam time is followed by a period of
student complaints and excuses. These
examples collected from past years come
under the head of "Why My Grade Should
Be Raised."

There MUST be a mistake somewhere.
At no time before the exam did I receive

an official warning, therefore, relying upon the
college, I merely maintained my grade. Surely,
this should have been a satisfactory grade.

I know many members of the class who do
not work as hard as I do and who got a better
grade. I am recognized among my classmates
as a good student — you just ask any one of
them.

I was not well at the time of the examination.
This mark ruined my prospect of getting a

scholarship.
This mark grieved my mother (or father)

whose pride I am.
This is the only course in which I received

a poor grade.
It is not a higher mark I seek; I care nothing

for marks, I think marks are wicked and I
disapprove of them. However, this pernicious
system of which I am the victim requires
marks for achieving success and, therefore, I
seek a higher grade.

Several people around me copied from my
paper during the examination, yet they
received higher marks than I did. Surely, this
is not fair.

I live far away from the college and I feel
this extra travel should have been considered
when you gave me my grade.

I have studied this subject from the broad
philosophical viewpoint and, therefore, I was
unable to answer your technical catch-questions.

The questions were ambiguous and, therefore,
my answers should be graded according to the
reasonable interpretations that I made of
your questions.

The examination was unfair and unfairly
distributed over the subject.

I have to work after school and at nights;
therefore, I should be given a break.

The reason I did not do better is because
I am very honest. I do not wish to say
anything against any of the other members of
the class.

Contributed by Dean H. S. Armstrong, from an anonymous
source.

Like the hero in classical drama, the teacher
stands in a high but isolated position. Thus
he has difficulty finding out what students
really think of the content of his courses and
his style as a teacher. That is perhaps why the
course evaluation forms supplied by the Senate
Committee on Teaching and Learning are
proving so popular (some 16,000 forms were
used in the past semester, as compared with
7,000 in the fall of 1971). These forms
probably provide the best means for the
faculty member to discover his strengths
and weaknesses as a teacher. They also
provide him with documentary evidence of
his teaching effectiveness -- evidence that
may prove useful in regard to tenure and
promotion.

The form issued by the Committee on
Teaching and Learning is general and meant
to be applicable to all departments on campus,
says Professor Duane Tulloch, coordinator of
the committee and faculty member of the
School of Agricultural Economics and
Extension Education.

But in most cases it is probably better if the
individual faculty member devises his own
form — both because this form will be better
suited to the particular courses he teaches,
and because the act of devising it will lead
him to ask fundamental questions about the
nature of his work.

Each course evaluation that is processed by
the committee is confidential — its results are
communicated only to the faculty member
i mmediately involved. In this respect the
committee's work differs from the proposed
student counter-calendar, a public evaluation
of faculty members in the College of Arts
that may be published next summer through
the student government.

If course evaluations reveal problems, the
faculty member has several options. He
may speak to a senior member of his own
department if they indicate problems in
connection with the content of the course. He
may contact a member of the committee if
they indicate problems in the organization
and presentation of material. Or he may pick
up the habit of attending the committee's
workshops (about four are held every semester)
and keeping abreast with the latest techniques
in teaching. In effect the faculty members who
take such steps tend to be those whose
methods are already of high quality, says
Professor Tulloch.

Course evaluation forms are available through
Dave Williams of the Psychology Department
(at extension 3562); he will also, on request,
process the results and return them privately.
For additional ideas on the heroic art of
teaching, contact any member of the Commit-
tee on Teaching and Learning.



Vickers to sing here

Jon Vickers will sing in Guelph to launch the
$100,000 Edward Johnson Music Foundation
Scholarship Fund.

The program, arranged by the Edward
Johnson Music Foundation, sponsors of the
Guelph Spring Festival, will be a tribute to
Edward Johnson, on the fiftieth anniversary of
his debut at the Metropolitan.

Jon Vickers, who has just won accolades
for his Otello at the Met, will be guest artist
at the benefit February 11. All proceeds will
be allocated to the new endowment fund,
except for the first $1,000 which will be
placed in the annual scholarship fund.

Francis Robinson of New York, who has
been assistant general manager of the Metro-
politan since the later Johnson years, will
address the audience on the Johnson years at
the Met.

Mr. Vickers will present a 50 minute
program, mainly of operatic arias. A reception
for patrons of the endowment fund will follow
the concert. Subscription prices are $10 a
patron and $5 for general admission.

The purpose of the endowment fund is to
use the interest from the $100,000 objective
to award large annual scholarships to musicians
of high calibre who need assistance for the
final stages of their studies. Canadian singers
li ke Jon Vickers, Louis Quilico, and Teresa
Stratas benefited immensely from such a fund.
For this reason the world famous tenor has
agreed to appear in Guelph.

Tickets will be available through the Univer-
sity of Guelph box office.

* * *
This year's award winners recently announced
by Professor M. H. M. MacKinnon President
of the Foundation, are all vocalists. Robert
Missen, formerly of Guelph and now of
Burlington, qualified for the $350 award to
assist with his studies and four $200 prizes
went to Lynda Neufeld, Waterloo; Mabel Enns,
Waterloo; Esther Ewing, Guelph; and Paul
Frey, formerly of Guelph, now of Islington.
The top prize of $500 was not awarded.

Over 35 applications from the Guelph area
were received, and 24 candidates qualified
for audition late last month. The total value
of the scholarships was $1,150, divided into
five prizes.

Judges for the competition were Raffi
Armenian, Professor Gerald Manning,
Professor Ralph Kidd, and Nicholas
Goldschmidt, artistic director for the founda-
tion and director of music for the University.

The prize money is raised through a scholar-
ship concert presented by the Edward
Johnson Music Foundation annually and
through the efforts of their Guild members.
On February 11 operatic tenor Jon Vickers
will sing a benefit concert for this fund. This
year's funds were raised through the coopera-
tion of the University of Guelph choir and
several artists from the Canadian Opera
Company.

First aid available
The new medical emergency vehicle on campus
provides quick, comfortable transport in
case of accidents or sudden illnesses on
campus. The vehicle is equipped with
wheeled stretcher, fracture board and resuscita-
tion unit and is manned by two attendants
experienced in first aid.

The vehicle is provided by the coordinated
services of the police and fire divisions of the
Safety Security Department. Ron McCormick,
department head, says accident and illness
statistics pointed out the need for a more
sophisticated method of transportation to
formal medical facilities. As a result,
modifications were made to the fire emergency
vehicle.

In case of a medical emergency, phone
Ext. 2270 night or day.

Fire prevention officers John Hunter and
Bob Hillson with the University's medical
emergency vehicle.

A collection of international photographs,
depicting the history of photography from
1845 to 1970 is on display in the main floor
of McLaughlin Library at the University of
Guelph. The display is on loan from the
Witkin Gallery, a New York photography
gallery.

Among the master photographers represent-
ed in the collection are Alfred Stieglitz,
Edward Steichen, Jacques-Henri Lartigue,
Edward Weston, Ansel Adams and W. Eugene
Smith. The exhibit continues until January
31 and all photographs are for sale.

As an expressive medium, photography,
since its discovery in 1839, has generally
followed two paths, the one being a conscious-
ly artistic process, the other a documentary
activity.

As early as 1843 the Scottish painter and
photographer, David Octavius Hill made
photographs using the art traditions of the
painted portrait. During the last half of
the 19th century some photographers felt a
tremendous need to have photography
accepted on the terms of art academies rather
than to accept it on its own terms. They
felt that the photograph could only be
considered a work of art if the hand had
intervened with the process of the negative
or of the print.

By the end of the century a reaction against
photography as painting was being led by

Chief Librarian Mrs. Margaret Beckman chats
with first world war veteran Harold Western
who has just donated the six-volume Source
Records of the Great War to the Library.
Mr. Western, Guelph's "Mr. Soccer'; has a
long association with the Physical Education
Department. He refereed soccer games on the
campus and around the province for years,
and still works in Physical Education as an
assistant equipment man.

Frederick H. Evans in England and Alfred
Stieglitz in the United States. Each insisted
upon using the medium in its pure form
unadulterated by non-photographic techniques.
A new generation of photographers began
to appear who followed this approach, such as
Paul Strand and Edward Weston.

Since 1839 some photographers have
engaged in documentary photography. Lewis
Hine's photographs of children working in
factories and mines moved a formerly
unconcerned American public to call for the
revision of child labor laws, and W.
Eugene Smith's photographs of a Spanish
village funeral is a timeless statement about
death.

Some 20th century photographers have
chosen to use the photograph as a personal
expressive medium; such as Jerry Uelsmann
whose composite prints are strange surrealistic
i mages, and Brassai, whose engraved negatives
resembled etchings when they are printed.

Because we are constantly bombarded by
photography as a mass productive tool, we tend
to overlook the contribution that the original
photographic print can make to the final image.
The feeling of delicateness and serenity in
George Tice's Aspen Grove is heightened
by the warm brownish greys of the platinum
print, an old process which Tice has revived
and which was used by Frederick H. Evans in
his Cathedral prints of 1895.

Photography exhibit on display in library



Science and Society

The first lecture of the University of Guelph 1972 Lecture Series

delivered by Sir Alan Cottrell, Chief Scientific Advisor to the British Government

on October 16, 1972

I believe that the coming problems of Society
are such as will make the utmost demands of
science and technology if they are not to
overwhelm us; and I hope to prove my case
by considering in detail later in-this lecture
one area of such problems. It is ironic that
we face this situation of unprecedented need for
science and technology at a time when Society
is at best becoming indifferent to them, and
often deeply suspicious or even hostile. In
considering this problem let us leave technology
aside as far as possible, since Technology and
Society deserves a lecture to itself, and
consider only the relation of Society to Science.

Through the knowledge and understanding
of Nature that it gives, science has in the past
had the most profound impacts on the general
outlook of society. The mechanical and
astronomical sciences of Copernicus, Galileo,
Newton and Descartes removed man from a
supposedly privileged place at the centre of
the Universe and, by blowing away much of
the obscurantism lingering on from the
mediaeval world, set the scene for the Age of
Reason and the rationality of the 18th
century. And science has continued ever
since to expand man's intellectual horizons.
Geology and palaeontology have taken the
age of Earth and living matter back thousands
of millions of years. Astronomy has shown the
Universe to have a size and structure so
fantastic as to be almost beyond our compre-
hension. And biology has traced the origin
of life almost continuously from mankind
back to the most primitive of organisms and
thence onwards to mere chemical compounds.

It must be I think admitted that this kind
of impact of science has in recent years become

less dramatic, despite the much told fact that
most of the scientists the world has known,
through all its history, are alive today. The
triumphs of atomic and nuclear physics, of
relativity theory, of quantum mechanics, or
molecular biology, are tremendously significant
for scientists and philosophers, but I do not
think they have much altered the outlook of
the man in the street. In the early days of the
relativity theory and atomic physics, some of
the excitement did perhaps get through to the
general public. As a boy I remember my
grandfather — a completely non-scientific
man — saying that 'everything is relative
these days', a statement which he regarded as
a mystery to be delighted in but on no account
to be understood. And I believe there was once
a cockney music hall song that referred to
"splitting the hatom."

In astronomy a lot of this public interest
and enjoyment can still be found today; the
British Broadcasting Corporation, for example,
recently put on a nearly three-hour television
program, on The Violent Universe, in which
most of the leading astronomers contributed.
But it could not be said of most of present-
day fundamental science, which seems too far
from the common understanding. The giant
accelerators used to study elementary particles,
the sophisticated theories brought in to
explain their results, the complicated X-ray
patterns used to analyse biological molecules:
such things seem to have almost no effect on
general culture, and the cry goes up that they
are "not relevant."

It seems to me that pure scientists who
obtain public money for their fundamental
researches are, on the whole, at present failing
to meet their contract with the general public.

They are not taking sufficient pains to make
sure that the general public shares the
excitement of their work; to ensure that
what they are doing is part of the general
culture of the day. Only the astronomers
seem to have retained the art of keeping in
touch with the general public and "giving it
something for its money." Who else amongst
scientists writes "popular science" these days?
Why do established scientists so despise
popular writing and why do aspiring ones so
fear it, as damaging to their reputations?What
does the pure scientist — as distinct from the
applied scientist — expect to give in return to
the taxpayer whose money he spends? As
Rene Dubos has said: "everything becomes
literature when it is done with talent. Our
societies would not long survive if the multi-
farious knowledge of specialists could not be
integrated into the general thought processes
of society." In this connection I was interested
to read the remarks, in The Ottawa Journal,
July 1, of your Minister for Science and
Technology that scientists must do "much
more to explain science to the general public

. "It is up to you and those like you, who do
understand, to make the effort to explain
these issues in clear language" he told his
scientific audience ... "scientists generally
will have to explain to the public why their
research deserves to be done with public
support."

Looking at the problem more generally, I
think that the decline of public interest in
scientific discovery as an aspect of culture is
because the public now has a general feeling
for the kinds of things that science can be
expected to explain and, more importantly,



what it cannot. Someone once said that
religion fails to answer important questions
and science succeeds in explaining unimportant
ones. Certainly, science has been an excellent
demolisher of old mythical notions, which
presumably is why it stirred the public mind
so strongly during the 17th, 13th and 19th
centuries; but it has now done that job and
appears increasingly unlikely to satisfy those
human needs which, in the pre-scientific
era, gave rise to those myths.

The problem is sharpened by the fact that,
just at the time when the public has become
somewhat disenchanted with science, this
science has much larger claims, compared
with earlier times, on the public purse. I am
not speaking here of technology, which is
still more expensive; or of large space ventures
which are done for reasons mainly other than
scientific, even though they may bring some
scientific spin-off but of basic science which
now involves many projects running indivi-
dually into millions of dollars. The total
national expenditure on basic science in
advanced countries now amounts often to
about 0.3 per cent of their national incomes,
which is a good deal larger than the usual
public expenditure on the arts. In the United
Kingdom, for example, it means that the
average family pays about 10 pounds a year
for basic scientific research. How is this
justified? Hardly on the grounds of general
culture, according to the above arguments.

In fact, we find many secondary factors
being pleaded in aid of large-scale support of
basic science, for example, various kinds of
"spin-off", ie. side effects of basic scientific
research which benefit technology, higher
education, national prestige and political
influence. Some of these are undoubtedly
sound. It would be hardly possible, for
example to teach convincingly and effectively
at a high level on scientific subjects without
engaging in scientific research oneself. But
how genuine are all the reasons advanced by
scientists for financial support of their
particular projects? To what extent are the
supposed benefits concocted to get public
money to engage in work of purely personal
interest?

In the words of Rene Dubos: "When
considered as a purely intellectual pursuit,
science is the private affair of scientists, just
as literature and the arts are private affairs
of artists and writers. But science becomes a
matter of public concern whenever it is
applied to social problems. In practice most
scientists have now become public servants
because they assert that their work contributes
to mankind's welfare and therefore deserves
greater financial support than that given to the
humanities. If scientists expect a greater share
of the public resources than other human
activities, they must justify their claims by the
ensuing benefits their work brings to society.
And they must allow society to become the
final judge of the kinds of science most worthy
of support."

How to justify their activities to the general
public, in a completely honest and convincing

way, is I think a big parochial problem for
scientists at the present time. It has become
big because the activities are themselves big;
and because the public tends to be either
bored with current scientific discoveries or
fearful of their practical consequences.
Although a big problem for the generation of
scientists who have come to take public
financial support more or less for granted, it
is nevertheless only a parochial problem, and
small by comparison with the social problems
in which science and technology will have to
play a part.

The question of what society needs from
science takes us into the field of applied
science. There is a lot of misunderstanding
here. The output of scientific research is
knowledge and the question of whether a piece
of research is basic or applied depends upon
why the knowledge it should produce is
wanted. If it is wanted out of sheer curiosity
about the world, the research is basic. If
wanted because the knowledge may help
solve some other problems, the research is
applied. The American terms 'curiosity-
oriented' and 'mission-oriented', although
rather inelegant, are exactly right for this. The
important thing is why the knowledge is
wanted; there is no distinction to be found
between basic and applied research in the
way the research is done, or even in the nature
of the problems tackled. A given piece of
research may be either basic or applied,
depending on the prime motive behind it. It
may even be both, in those lucky cases where
the researchers finds a 'customer' for a research
that he wants to do anyway, for its own
interest. Surprisingly, this serendepitious
state of affairs turns up quite often. Certainly,
in my own research days, I have found many
research problems which greatly interested
me from a purely scientific point of view —
problems to do with how atoms behave inside
solids and how their behaviour determines
the overall properties of materials but which
were at the same time problems that had to be
answered for various external reasons for
example to help in the design of nuclear power
reactors. I imagine that most scientists could
quote similar examples.

Environmental Problems

These remarks on applied research take me
on to consider the field where society is and
will increasingly be looking to science for
help; the field of problems to do with the
natural environment.

Frank Fraser Darling, in his Reith lectures
a few years ago, said of the Earth that "It is
only 500 years since we discovered that the
planet is globular and finite. The shock of that
discovery seems to have been more religious
and philosophical than biological." While this
has certainly been true until very recently,
one could not say that it is also true today, in
this year of the Stockholm Conference on the
Environment; and it is very largely to the
credit of Fraser Darling and a fairly small
number of other original environmentalists,

that people in many countries and their
Governments have woken up to the predicament
of the fact that we live on a finite Earth; and
to the problems that face them in "the care
and maintenance of a small planet", to quote
Barbara Ward and Rene Dubos in their book
for the Stockholm Conference.

The Earth's biosphere — that is, its atmos-
phere, waters, few inches of thickness of top-
soil, the sunlight, the vegetation which captures
the sunlight by photosynthesis — this is our
"life-support system", in the jargon of
astronautics. It is a large system, admittedly,
but nevertheless finite. Furthermore, it is of
constant size, whether we think of it in
terms of total surface area, or area of land,
or of amount of sunlight received. You do
not need any very profound biological
knowledge to realize that any biological
species living on the resources of a finite
constant system, will either find a steady-state
or oscillate in numbers. So far we seem to
have oscillated. This is certainly so in the
animal world, where populations of a given
species have swollen enormously, only to
drop back again as they have suffered some
general catastrophe, before climbing up again
to repeat the process. The same has been
true in the past, to a limited degree, of human
populations as the upward swing of these has
been halted by disastrous plagues or famines.
G.M Trevelyan has recorded that the happiest
epoch of mediaeval England was the half-
century which followed the great plague in
the middle of the 14th century. And "After
this the play seems to repeat itself", in the
wry words of Dennis Gabor (The Mature
Society).

We now seem to be on the biggest upswing
of all time. The world population is at present
growing on average at about 2 per cent a
year, which means that it is doubling in a
period of 35 years. Continued at this rate,
for as far forward as the 14th century is behind
us, this would give one person per square
foot of world land surface. The rate of
growth is of course not the same everywhere;
but even in Britain, which is one of the most
stable countries in size of population, we
expect to rise from the present 55 million
to rather more than 66 million by the year
2000, which will cause well over 1 million
acres of land to be substracted from other
uses, for housing, roads and other social
services.

But population growth, per se, is not the
end of the story. People can live, more or
less happily, in densely populated areas,
provided other conditions are satisfied; as is
proved, for example, by the experiences of
south-east England, much of north-west
Europe, and the more prosperous cities of the
Far East. We are a long way yet from the
serious psychological problems of extreme
overcrowding, demonstrated in the laboratory
with rats in cages, even though many of us
li ke to get 'out into the open' at weekends and
holidays.

What matters, when considering the finite
Earth, is not population directly, but the



growth in turnover of resources, i . e.consump-
tion of materials and creation of waste. Not
only are more people coming into being;
they demand a better material standard of
li ving, and rightly so in the many poverty-
stricken regions of the world. Furthermore„
improvements in agricultural and industrial
productivity, due largely to scientific and
technological applications, are making this
possible, so that food production, economic
growth and industrial activity, over the world
as a whole, are growing at some 3 to 4 per cent
a year. From the standpoint of meeting the
very real needs of so many of the present
peoples, it is good that these things are
rising faster than population itself, but it
makes the environmental problem still more
critical, since it means that on average we are
doubling the consumption of resources and
creation of waste every 20 years or so. Over
his whole lifetime, a 70-year old can expect to
see a 10-fold increase in industrialization,
mining, consumption of water and other
resources, and waste products and pollution
to be dealt with somehow.

This then is the big upswing. The immediate
question that comes to mind is: have we
already gone too far and are bound to come
down again, in population or turnover of
resources, or can a steady-state be established
in principle at this or higher levels of popula-
tion and economic activity? This is a scientific
question, but we do not know the answer.
Not enough research has been done to answer
it, even approximately, with assurance.

Before considering the implications of this
striking piece of ignorance, let us first note
a further point. Nothing — short of some
great world upheaval — can stop the swing
going higher still during the next generation.
This is because, quite apart from the rising
productivity, most of the would-be parents of
the next 20 to 30 years are already here.
There is an inevitable delay between a change
in the rate of reproduction and its effect on
the growth of population. For instance, even
if it were possible for the world's peoples to
keep to a net reproduction rate (NPR) of two
children per couple, ie NPR = 1, the population
would continue to grow for another 60 to 70
years, before it stabilized. If this stage of
NPR = 1 were achieved in say 1980, the
world population would then stabilize at
about 5600 million in the year 2050, ie at  a
level some 60 per cent higher than at present.
It follows then that, when addressing ourselves
for practical purposes to the question of
whether we have already gone too high, we
have to ask whether a steady state could be
sustained by Earth's resources not at a popula-
tion level of 3500 million, as at present, but
at one at some much higher level which could
hardly be less than the 5600 million just
quoted.

But this point is a trivial one when com-
pared with our uncertainty about the long-
term capacity of the Earth to support large
populations. The factors that come into play
here are enormous. On the optimistic side
are the facts that there are large tracts of

land, particularly in tropical Africa and
America, which remain uncultivated; that
fish farming is still in its infancy; that the
photosynthetic process, the gateway to the
food chain, has a low quantum efficiency and
is therefore presumably open to improvement;
that most of the rainfall runs to waste, in
temperate countries at least; that it is now
feasible to grow microorganisms for animal
foodstuffs on mineral oil; and that, provided
we are prepared to work lower-grade mineral
deposits, there are still vast reserves of coal,
iron ore, and other minerals available.

The pessimistic list is equally impressive.
There are good geographic and climatic
reasons why some areas of land have not been
cultivated. Man is now using over 40 per cent
of the total land surface and more than one-
half of what is left is too frozen or mountainous
to be a serious prospect. The best land is
already in use. The remainder, at best, is
marginal land. Similarly, the oceans are, for
fundamental reasons, relatively unproductive
and may already be being fished within striking
distance of their limit. The increases in
agricultural productivity are being subsidized
by exploiting stored energy in fossil fuels, and
by loading the environment with pesticides,
herbicides and fertilizers. Water supply is
getting difficult in many areas. Increasingly
remote or difficult parts of the world are now
having to be explored for new oil, gas, and
mineral deposits. And pollution from industrial
urban and agricultural wastes has now become
a major problem in many parts of the world.

The lack of really hard knowledge about
the strengths of many of these opposing
factors is indicated by the various controversies
that have broken out amongst environmental-
ists, economists, industrialists and others, who
have expressed multifarious opinions about
them. Some have said that the world could
die of pollution. Others have ridiculed this,
pointing out that cleaning up pollution should
cost only about 1 per cent of national
income, but overlooking the technical difficul-
ties of dealing with widely dispersed sources of
pollution, which are already exhausting the
oxygen from large bodies of water such as
Lake Erie, the Baltic Sea, and many lakes in
Europe. Similarly, some have said that, with
the present exponential growth of consumption,
the world will run out of many vital metal
ores within the next few decades; whereas
others have argued that the published estimates
of mineral reserves refer to amounts worth
extracting at present mineral prices, and that
a doubling of price would bring other reserves
into play, several times larger. The environ-
mentalists counter this by saying that the
demands on capital and energy, to meet world
needs from these unattractive sources, would
be too great; and that in any case, all this
ignores the galloping nature of exponential
consumption, which takes such things as a 5 or
10-fold increase in supplies in its stride and
produces the same exhaustion a mere few
decades later.

There is no agreement, because our know-
ledge is so incomplete and uncertain. And of

course what compounds the uncertainty is
the sheer complexity of the total system of
the world. There are so many points where
the shoe may pinch first, not only all the
obvious ones but also many subtle ones that
have so often proved of utmost importance in
ecology. Will the widespread adoption of
monocultures and genetically-precise high-
yielding strains, in agriculture, lead to disastrous
blights which will take out countries whole
harvests of major crops? Will we destroy our
topsoil as happened in the Sahara long ago,
nearly happened in the 'dust-bowl' region of
North America in the 1930s, and seems to be
happening in parts of Asia and South America
at the present time? What will be the long-
term climatic effects of the emission into the
atmosphere of dust from industrial and urban
fules; or the long-term effects on our own
bodies of the traces of industrial and agricul-
tural chemicals now accumulating in them?

We see then that, in an absolutely key issue
for mankind --- at what level of population
and material activity is a steady-state possible

we are beset by huge areas of ignorance,
or sketchy knowledge, and of conflicting
opinions. And this is scientific ignorance;
ignorance of basic physical,chemical, biological
and geological facts about our own planet.
If society is ever to take effective action in
such difficult and highly emotional areas as
the control of growth of populations and
turnover of resources, it will surely demand
first to have all the necessary knowledge in a
firm, complete, generally agreed and absolutely
irrefutable form. Providing this will be an
enormous task. It will be the biggest 'systems
analysis' of all time, even if the problem is
grossly simplified by equating quality of life
to mere material standard of living. This is
the great challenge that society is setting
science, a task that will involve scientists
from all the disciplines and in large numbers.
As a start, why not try to measure some of
the many coefficients that Professor Forrester
had to guess, in his "World Dynamics" model?
It has to be work of the highest quality
and there must be no short-cuts, no false
alarms or crying wolf, which lead to panicky
and absurd regulatory measures that soon
become discredited. You will remember the
recent scares about mercury in tuna fish. Five
thousand tons of mercury go into the sea every
year from industrial waste, but the total load
of mercury in the oceans is reckoned to be
about 35 million tons, probably built up by
the erosion of mercury-bearing rocks. Thus,
sea water everywhere contains up to about
0.3 parts of mercury per 1000 million parts
of water, except for the polluted coastal
areas rarely visited by tuna fish. The New
York State Department of Environment
and Conservation have analyzed tuna fish in
museums, which were caught in the 1920s
when industrial use of mercury was very
much lower than now, and have shown them
to contain more than twice the amounts of
mercury that now ban the fish from some
national markets! Science and Society must
learn to do better than this!



We can be sure of at least one thing. It will
take a long time indeed before Society accepts
the need for a steady-state with that degree
of total and general conviction that will be
necessary for it to consent to the self-denying
measures that will be needed to bring about a
steady-state. Not only is time required to do
the scientific work that will be necessary to
establish the underlying facts in a complete
and irrefutable form. Even more time will be
required for Society to make up its mind to
act decisively on these facts and to find an
acceptable way to act, through all the many
problems that will stand in the way of this.

The problem of reaching a general social
conviction will be made even more difficult
by the fact that there will not even be a single
answer to the question: at what level of
population and economic activity can a
steady-state be established? This is because of
several reasons:

(1) The Earth provides us with an immense
store of resources laid down over many years:
eg. mineral deposits and fossil fuels. We are at
present largely living off these reserves and
so long as they remain fairly easily available,
some of the limitations which would otherwise
lead us to a steady-state are temporarily
avoided. Even discerning the possible existence
of a steady-state level of activity, in this
situation of intense transient activities, is very
difficult.

(2) The ultimate physical problem, as
distinct from human one, is the at present
galloping growth in turnover of resources.
This depends on both population and per
capita consumption. It would thus be possible
for population to grow to higher levels if
this were compensated by adoption of a more
frugal mode of living. We can, as it were,
trade-off size of population against material
standard of living. This might be a debatable
option for the developed countries, but
obviously not for those others whose material
standard of living is already about as low as
the human frame can endure.

(3) Given the need, one can expect science
and technology always to find ways and
means of squeezing a bit more out of a
li mited set of resources. This is the basis of
the position taken up by the "technological
optimists." Some examples are (i) develop-
ment of high-yielding crops, (ii) growth of
proteins on mineral oil, (iii) desalination,
(iv) discovery of new means of meeting needs,
such as replacement of fossil by nuclear fuels,
(v) development of methods to use less
accessible and lower-grade mineral deposits.

(4) Since matter is conserved we do not
use up material resources (except free energy,
in the thermodynamic sense of the term) but
redistribute them. Given unlimited energy
and scientific and technological ingenuity,
we can realize the old Alchemist's dream of
"making everything from anything."

This last point in fact is an enormously
reassuring one, although it leads in the end into
realms of scientific fantasy. Starting at the
down-to-earth level, we can note a lot of

points such as the following:
(1) Purification of sea water by distillation

processes is now almost down to the cost that
would make it interesting for the develop-
ment of agriculture in arid regions.

(2) The nature of mining economics is such
that, for most mineral substances there are
large untapped reserves that could become
available if the cost of working them were to
rise. A fourfold increase of reserves for a
doubling of unit production cost is a broad
figure that is often quoted, although I have
.een some estimates of a tenfold increase for
a doubling of cost. A good deal of this extra
cost would be spent on energy. In physical
terms, given the energy one could extract
enormous amounts of, say, aluminium from
clay, or uranium from granite, or virtually
any mineral from sea water. In the end it may
be that we shall have to look to sea water for
most of our future minerals, since it is a
virtually inexhaustible supply; and there are
many good scientific challenges here to find
ways of extracting substances economically
from it.

(3) By the liberal use of energy -- in farm
machinery, irrigation, fertilizers, crop drying
plant, etc — agricultural productivity can be
enormously increased, ultimately to the direct
production of protein from fossil fuels.

(4) Modern chemical technology has
introduced a great variety of synthetic
substances, to replace traditional products;
and many of these are made from basically
cheap and abundant raw materials, which are
transformed through the application of energy
in various processes. The basic elements in
many of these substances — eg. carbon, hydro-
gen, silicon, nitrogen, oxygen, magnesium --
are extremely abundant.

Arguments such as these provide a fair
basis for an optimistic view, but it needs to
be considered whether one could make the
necessary scientific advances and technical
changes always fast enough to meet the growing
needs of Society; and whether we could cope
with the problems of energy demand that
all this would imply. While in practice some
fuels, such as oil and natural gas, are clearly
in limited supply and things may be difficult
in the next decade or so for countries that
are highly dependent on them, I do not
think that in the longer term there are major
difficulties in principle about energy supplies.
Large reserves of oil shale or tar sand could
be brought into use if the price of oil doubled.
There is still plenty of coal, although the
removal of sulphur from it is an important
technical problem that deserves more attention
from scientists. But above all there is nuclear
energy. Here the amounts of potential fuel
are so vast as to be virtually limitless. The
problem of nuclear energy of course is quite
different. It is the protection of the population
against release of the immense amounts of
radioactivity that are created inside nuclear
reactors. This involves questions of both the
safety of the reactors themselves and of the
storage of radioactive waste materials. Some

people are understandably very concerned
about radioactive hazards and have argued
even that nuclear power programs should be
slowed down or reversed. But Society seems
nowhere ready yet to accept the drastic
curtailment of material consumption that a
realistic long-term policy without nuclear
energy would imply. A great scientific
challenge here of course is the economic
harnessing of solar energy on a vast scale. This
is the only big alternative to nuclear energy,
but at the present time it belongs to the realm
of fantasy, except for a few specialized and
small-scale applications.

The other big question of course is the
effect on the environment of a large-scale
increase in energy usage. Meteorologists have
largely convinced themselves that present
and forseeable releases of man-made carbon
dioxide, which in principle could warm up
the Earth through a "greenhouse effect",
will in practice have a negligible effect. Dust
and soot getting into the atmosphere from
combustion, however, might have a significant
cooling effect. This is another area where
there is a need for more basic scientific
research. The third possibility is the direct
heating of the environment from the waste
heat released through the production and use
of energy; "thermal pollution" in fact. On a
local scale this can be quite significant and it
is an important factor in siting of new power
stations fur example. On a global scale, the
present man-made heat releases are very small
compared with natural effects. Some climatic
models suggest that heat releases of order
of one per cent of the rote of absorption of
solar energy could have serious consequences
for world climates and the Arctic ice cap. But
this one per cent would amount to about 500
million megawatts, which is 100 times man's
current level of energy conversion. Neverthe-
less, in about 100 years time, or so, one could
reach this level. A 100-fold increase means
between six and seven doublings, i.e. one
doubling of energy usage every 15 years, in a
100 year period, which is not must faster than
the actual rate at present.

Again, fundamental scientific work is
needed to put all this on a solid footing, and
particularly to explore the likely consequences
of a small rise in world temperatures. In the
long-run of course, this rise could set an
ultimate limit on the world growth of energy
usage, and hence on all the things dependent
upon energy. Unless, that is, we enter into
scientific fantasy and think instead of
supplying our energy needs from solar energy,
or of maintaining a constant world temperature
by, for example, introducing dust in the upper
atmosphere to increase the Earth's reflectivity
of sunlight by the appropriate amount! But I
do not see the scientists and technologists
solving the first of these, very easily, and
even less do I see Society accepting the
second.

With feet now well off the ground, in the
realms of speculation of the problems of
Science and Society in the 21st century, this
is probably a good place for me to stop.



University makes presentation to C.U.A.

The University of Guelph made its annual
presentation to the Committee on University
Affairs in Toronto last week. This year's
brief, which included our Aims and Objectives
report, was presented in an atmosphere of
some hesitation and discouragement due
mainly to the recently announced "capital
freeze" and rumors of an impending change
in the basis of the operating grant formula. An
extended "freeze" cast some doubt over the
validity of the very detailed statistical data,
including enrolment projections, that were
prepared for the Committee.

In presenting Guelph's brief, President
Winegard made a plea for support of C.U.A.
in preventing Guelph's well laid plans from
having to be discarded. Specifically the
president asked C.U.A. to support the Univer-
sity's request to the government for a
reassessment of the capital freeze as it applies
to Guelph. He pointed out that Guelph was
not only already behind on its space entitle-
ment for current student enrolment, but that
contrary to most universities Guelph was still
growing. This meant, he said, that Guelph
would be in desperate straits for space if some
relaxation of the freeze wasn't permitted.

President Winegard also asked for C.U.A.
support of Guelph's request to government
that any changes in formula funding for
operations be instituted gradually so as not
to interfere with a University's plans already
underway. For instance, he said, to institute
i mmediately the proposal of providing
operating grants on a "slipped" year basis
rather for the current year as now, could
lower operating grants to Guelph in 1973-74
by as much as $1.8 million. He went on
to say that Guelph would have to protest
strongly such a proposed change unless a
special allowance for growth was included.

The President outlined to the Committee

the recommendations contained in the Univer-
sity's report on Aims and Objectives. As
supplementary comments and recommenda-
tions he added that one had already been
realized — that was for making funds available
to assist the University in undertaking an
appraisal of its three semester system.

Support of C.U.A. for the University's
request to the Minister of Colleges and Univer-
sities enabling a qualifying grade 13 student
entering University in May to come in without
loss of entitlement to a secondary school
honorary graduation diploma, was again
sought. In answering a question of a
Committee member, Dr. Winegard stated
that this recommendation would apply to any
other institution besides Guelph. The
President also asked for the Committee's
support for the approval by the Minister of
Colleges and Universities of an interim capital
formula for the Ontario Veterinary College.
He pointed out that even before O.V.C.
increased its freshmen intake from 80 to 120
it was behind in its space entitlement. O.V.C.
has a desperate need for more space in order to
carry out its various functions.

The President also asked the Committee
to consider the desirability of greatly increasing
the scope of Continuing Education programs
throughout Ontario, and of requesting that
funds be made available to universities for
the support of such programs. There was
some discussion and questioning by the
Committee on the type of programs that
should be given by the University compared
to the programs given by community colleges
and or other community groups.
The Guelph delegation was made up of
some 16 members of the faculty and staff
of the University — members of the Commit-
tee on Academic Priorities together with
some senior administrators.

Life in Huron County examined in interdisciplinary study

The residents of Huron County in south-
western Ontario have been under the close
scrutiny of a number of local and University
of Guelph researchers over the past 18 months.
And Guelph's social scientists, who received
the research data, probably know more about
the county and its people than the local
inhabitants themselves.

At a fall meeting of Huron County Council,
University of Guelph sociologist Professor C.
T. M. (Ted) Hadwen presented the preliminary
findings of a major study carried out in
Huron County by a Guelph research team.
The interdisciplinary project was aimed at
recording the residents' attitudes to their
changing social environment.

The research team included sociologists,
economists, political scientists, geographers
and landscape architects. In addition, a number

of Huron County residents acted as inter-
viewers during the initial phase of the study.
Professor Hadwen said Huron County was
chosen for the survey mainly because of its
social characteristics.

"It is a county which has experienced less
in the way of rapid social change than those
which have found proximity to major urban
growth traumatic. It is a classical rural
Ontario county."

One of the most surprising results of the
study was that more than half the residents
of Huron County want the county to remain
as it is, without change in any way, and the
attachment to the county is strong enough
that two thirds of them say they would
stay in the area, even if it meant they had to
change their occupation.

The best features of the county, according

to the findings, are its good farm land, its
friendly people and its pleasant scenery. Its
least attractive features are thought to be
hard winters and a lack of sufficient job
opportunities.

The complete findings of the study will be
published in a book early next year and will
provide what Professor Hadwen calls three-
dimensional reading.

The University of Guelph Huron County
Project team has already carried out two
additional studies which are in the final
stages of analysis: one of cottages in the
Port Albert area; and another of all the grade
12 students in the county.

Further research is planned on the character-
istics and problems of farmers in the area, and
on the nature and role of the county and
municipal councils.



THURSDAY, DECEMBER 21

Exhibit – OVC — 50 years at Guelph, main floor, McLaughlin Library. Continues
until January 7.
Exhibit – INTERNATIONAL PHOTOGRAPHS from 1845-1970, loaned by
the Witkin Gallery. Main floor McLaughlin Library. Continues until January 31.
T.V. – SPOTLIGHT ON UNIVERSITY OF GUELPH. Cable 8 at 6:15 p.m.

FRIDAY, DECEMBER 22

Holiday — AFTERNOON HOLIDAY.

MONDAY, DECEMBER 25

Holiday -- CHRISTMAS DAY

TUESDAY, DECEMBER 26

Holiday – BOXING DAY.

FRIDAY, DECEMBER 29

Holiday – AFTERNOON HOLIDAY

SUNDAY, DECEMBER 31

Dance – FACULTY CLUB NEW YEARS EVE DANCE. Tickets available at
the Faculty Club at $15.50 a couple.

MONDAY, JANUARY 1

Holiday – NEW YEARS DAY.

KEEP THESE DATES

January 3 & 4 – OAC EXTENSION COURSES.
January 8 - 14 – WINTER CARNIVAL. Snowbrrfest.
January 11 – DR. F. A. ALDRICH LECTURE
January 12 - 19 – AFRICA WEEK

CAMPUS BRIEFS
Acquire water colours
The University Art Collection has recently
acquired, by purchase, four water-colours
done at the turn of the century by the Rev.
Benjamin Watkins, who was Principal of
Huron College and Provost of Western
University, London, Ontario from 1895-1901.

The Rev. Mr. Watkins, a graduate of
Cambridge, came to Canada as Professor
of Classics at Bishop's College, Lennoxville
in 1888 . After his years in London he
returned to England where he served in
various parishes until he died in 1913.

As a water-colourist, the Rev. Mr. Watkins
displays considerable sensitivity and technical
skill in picturing the quiet moods of nature.

These water-colours help to record an
interesting period in the history of Ontario
and are a useful addition to the growing
collection of Canadian art on this campus.

Milk committee on campus
Fred Eckel, from the Walkerton Branch of
O.M.A.F., was in charge of a group of 75
members of the Bruce County Milk Committee
who are particularly interested in dairy cattle
production and milk testing. The group
visited the Dairy Cattle Research Centre and
took part in discussions on the research
program lead by Professor M. G. Freeman
and Professor G. K. Macleod and R. Spry.

Dr. Dorothy Needham met informally over
lunch with faculty and students of the Depart-
ment of Human Kinetics, and spoke on the
biochemistry of muscle. Dr. Needham also
spoke at OVC during the Needhams' recent
visit to the campus. Dr. Joseph Needham was
the second speaker in the University of Guelph
Lecture Series.

Purchasing beats Waterloo
The University of Guelph Purchasing Depart-
ment hockey team outhustled and outscored
the University of Waterloo Purchasing Depart-
ment 12 to 4 in a return hockey match at
Waterloo recently. Don Dyson, Guelph's
purchasing agent, scored the first hat trick
of his career. Coach Mery Tolton had high
praise for his team.

Campus Job Opportunities

New Listings as of December 15, 1972

Clerk-typist, Registrar's Office. Salary range:
$77.94 — $111.47.
Stenographer, Botany and Genetics. Salary range:
$77.94 — $111.47.
Senior Operator, Computer Operations, ICS. Salary
range: $126.81 — $176.67.
Custodian ill, Temporary, Housekeeping Department
Auxiliary Operations. Salary range: $2.75 — $3.05.
Electrician, Maintenance Department, Physical
Resources. Salary range: $3.91 — $4.34.

For further information please see Bulletin Boards or
call Extension 3058 or 3059

THURSDAY, DECEMBER 28

NEXT WEEK AT GUELPH Sports — GRYPHON INVITATIONAL B-BALL TOURNAMENT. Physical
Education building. All day and continues Friday, December 29.

The News Bulletin is published every Thursday
by the University of Guelph's Department of
Information. News items must reach the Infor-
mation Office, Room 361, McLaughlin Library
(Ext. 3863) by noon Friday. Articles and news
items may be quoted or reproduced in full.
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