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I HE PARADOX OF THESE TIMES is that things are not what
they seem to be. We live enmeshed in a web of technological marvels, the prin-
ciples and operations of which often we barely understand.

The chances of survival on this earth
are perhaps one to three now
this year of the atom. Do not increase them
by adding that strange word love to your vocabulary.1

That is indeed a problem, but there is hope in the possibility that equal in its
power to the strange word love is the sweat-borne action of understanding. The
poet must be careful that he is not substituting comfort and convenience for sur-
vival, mistaking soft for safe. The basis for both comfort and survival is the fit
and proper application of science — our knowledge of the working of the universe.
But do we realize it? David Suzuki tells us that, on the basis of his street inter-
views, most people see science as something that does not affect them and is of
little concern to them.2 In the United States, the White House worries that the
American population is drifting towards "virtual scientific and technological
illiteracy"3 with the potentially catastrophic effect that many important national
decisions will be made on the basis of ignorance and misunderstanding. These are
serious matters that suggest a constriction of our vision and a weakening of our
adaptation to the world as we make it. Love, without some direction from under-
standing, cannot save us. Understanding comprehends love; the depths of under-
standing must be plumbed for love to work its best. That is the part for literature
to play in man's attempt to rationalize himself.

For my part, I shall quickly explore the nature of science — and technology,
which is something else. I shall examine the relationship of science and literature,
and see if the phantom of the Two Cultures can be appeased. I shall seek literary
scientists and scientific litterateurs to ask what it is they can offer us in under-
standing.



SCIENCE & LITERATURE

Science is one of the great creative activities of man. Definitions of science
abound, but for pragmatic purposes let us go to a committee of learned men.
They will start us with our feet on the ground. The Frascati definitions of the
Organization for Economic Co-operation and Development (OECD) say, "Basic
research [which I shall call 'basic science' later] is experimental or theoretical
work undertaken primarily to acquire new knowledge of the underlying founda-
tions of phenomena and observable facts, without any particular application or
use in view."4 If we grant the savants a certain leeway with the use of "phenom-
ena," we have a definition we can use.

As an example of another definition, we can quote Wilder Penfield, who said
that Science is the knowledge of physical phenomena while the Arts embrace all
other forms of human knowledge.5 This is not a workable definition, not only
because it lacks any explanation of how science works, but more importantly
because on one hand it casts everything into a pair of global categories of little
analytic value, while on the other it is too restrictive in its "either-or." It raises a
kind of fundamentalist С. Р. Snowstorm. Both Penfield and Snow will appear
later in these pages.

As is the case with any creative endeavour, science has its few prime practi-
tioners, standing recognized, well above the thousands of lesser talents. The very
best have insight and abilities, methods of procedure and incisive thought that are
only dimly perceived by others, but the beauty and universality of their results
demonstrate the value of their techniques. The intellectual achievement of grand
science is homologous to the achievement of grand art, literature, or any mind-
designed accomplishment.

Science as an intellectual activity is more open than any other. By this I mean
that the practice of science is more than just the use of the imagination. It requires
imagination bound to externals ; it bears within itself a burden of proof. There is,
with any result of science, the possibility of its being shown to be wrong, in a way
that no work of art, no piece of literature can be shown to be wrong. Literature,
art, or science may be shown to be bad, but only to science can "wrongness" be
attributed, hence only to science is something other than a value judgment
possible.

"Openness," as expressed here, is enforced in science because science deals with
verifiable results. Science is undertaken according to rules, which do not neces-
sarily constitute a formal "scientific method," but are rules of honesty, enforced
by reiteration and repetition; of testing of probabilities; of establishing hypothesis
and theory with the corollary of the possibility of the growth of knowledge and
even substance; of formal publication, which, by exposing methods and data,
allows, even calls for further testing and continued growth. This is the "Sense of
consolidating progress which belongs to a science" spoken of by Northrop Frye.6
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Scientists hardly ever make a statement without reference to "the literature," the
very basis of their own endeavours.

The data of science are external; they are recognized, not invented. Explana-
tion follows recognition, which is the famed inductive method. Imagination takes
its leap at two stages: first, in the invention of methods to force recognition of
phenomena (experimentation) ; second, in explanation (theorization). Both may
be elegant and beautiful, and appreciation of them is expressed in those terms
by practitioners.

The openness of science is to be contrasted with the closed nature of literature
or art. The closed nature of, say, literature, is indicated by the fact that it is not
reiterative or repetitive — it is unique in a way that science is not. Nor is it proba-
bilistic, nor does it grow from inclusive theory. The subject matter of literature
is internal and invented. Its publication exposes the inventions of the author for
acceptance or rejection on the basis of the judgment of the audience — and "the
power of the writer to bounce the reader into accepting what he says."7

If it is the case that science is "open" and literature "closed," are they then
mutually exclusive? Can literature deal with science? These are simple questions
for which answers readily leap out : no, they are not mutually exclusive, for they
are both artificial; yes, literature can deal with science, as it should be able to
deal with any subject. It is the author's problem to deal with his subject in an
enlightening manner: by delineation and analysis of personality; by implication
in plot; in imagery; or in any way to the limit of his imagination. If it is possible
to explore the motives and emotions of Ginger Coffey or Hagar Shipley, why not
those of an active researcher, someone flagellated by the need to know as much
as possible about something, sooner than anyone else?

Is there any subject of that sort in Canadian literature? Not really, that I have
seen. Perhaps Lesje Green gets close, but she is not a scientist originating data;
she has intelligence, curiosity, and with them gains the satisfactions of a good
technician. She seeks what is known, not what is not. Even so, her reactions to
her problems are modified by her interests and training. Of course they are, to
our advantage, for it is a rare occasion on which technical backgrounds are seen
in literature to affect relationships. But the stupendous, egotistical and often
annihilating drive of a productive, cutting-edge scientist is not there.8

Has it ever been? I know of one piece of literature in which the mind and
attitude of a scientist is laid bare and his motivation made explicit. It is The Life
of Galileo by Bertold Brecht. The memory of it colours all my observations on
the possibilities of connection between literature and science. Towards the end
of the play Galileo makes a general statement which says what modern philoso-
phers of science say: "The pursuit of science seems to me to require particular
courage. It is concerned with knowledge, achieved through doubt. Making
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knowledge about everything available for everybody, science strives to make
sceptics of them all."9

Science, perceived as broadly as possible, is still more complex than shown here
so far. It has many parts; it is easy to distinguish basic science, applied science,
and technology, though like all distinctions these are quite often not made. They
are even denied at times, usually in fervent, democratic zeal. But I hold that there
are differences (in which opinion I get support from the OECD Committee),
and that literature should recognize them. That means that science explored in
literature need not confine itself to the Galilean stratosphere, but that the bio-
sphere of Lesje Green has some priority in exploration because it is nearer each
of us and encompasses most of us in science.

For a definition of basic science we may return to the OECD. We may also
paraphrase its committee for applied science: original investigation directed
primarily towards a specific practical objective, i.e., science with intent. And
technology: systematic use of knowledge and practical experience directed to
producing, installing or improving processes, systems, and services. The three,
basic science, applied science, and technology, are directly related, with fuzzy
boundaries. Theories of electricity were utilized to develop a means of transmis-
sion of sound over distance; the telephone today is rather better than it was 50
years ago although its operating principles remain unchanged. Basic science
established the possibility, applied science built it, and technology maintains and
improves it.

What is of interest historically is that technology was much the earliest to appear.
Man needed and provided goods and services long before he sought a theoretical
explanation for their operation. Assimilative or applied science followed, marked
by the change from Stone Age to Age of Metals. Creative natural science, basic
science, is described as making an appearance about the middle of the sixteenth
century, bringing promise of Utopia soon after, but really flowering only in the
past 150 years — and seeming less Utopian in the process. Utopia, as a state of
mind, is more a function of literature than science. "Reality is imperfection,"
says Ralph Gustaf son.10

I have distinguished basic from applied science and both from technology
because in the public's eye they are seldom separated and the sins of one are often
visited on another. They are related and interdependent, which means that there
is no reason why a scientist cannot move back and forth between them, and the
best often do. Much modern science advances by using the latest technological
machinery. These marvels, in turn, are developed by taking advantage of the
latest applicable knowledge. But I insist that they are separate; they are separated
by intent. Technology, of course, fits well into popular fiction, particularly of the
sort recently described as "thinly novelized instruction manuals"11 in which
process is the main theme, syncopated, more or less, by frenetic plot. The strug-
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gles of the scientist are rather different, but when they appear in literature very
often they are directed to some (often malevolent) end — they are applied
science. Rigorously controlled curiosity is not strong as a motivation among
recent heroes of fiction. That is a pity, for as Northrop Frye has observed,
"Between imagination and belief there is constant traffic in both directions."12

Although Frye's context was different than mine here, what he has described, in
addition to gods, philosophical positions, and political loyalties, is the escapement
and mainspring of scientific action.

IOETHE CLAIMED THAT THE IMPULSE to understand the
relations of the parts to the whole, which ruled his activities in science, was the
same as his artistic impulse. I know of no better authority to support the claim
of creative unity between science and the arts than Goethe, for he did reach pre-
eminence in both fields and we must listen when he says that creative life is the
same in science and in poetry. Goethe came to science in his mature years.
Barker Fairley argues that it gave him discipline and that it put him at a far
remove from "the average run of literary dreamers about nature of whom there
was an abundance in his day"13 and who are still around to pump out a sizeable
proportion of our poetry. Fairley's comments on the discipline of Goethe are
interestingly comparable to Försters on H. G. Wells: "The addition of science
has strengthened his mind and suborned his hysteria,"14 although it must be
recognized that Forster is rather less sympathetic to Wells than Fairley to Goethe.

Regrettably, Goethe is almost unique in near-modern times. Not even Voltaire,
another marvel of energy who lived to a great age, produced new ideas both in
science and the arts, although he mastered and championed Newtonian ideas.
It is only for the ultra-exceptional that success does not lie with specialization.

Wilder Penfield, when he retired from a brilliant scientific career, said that he
then lived the life of a professional writer. What came out as literature, then and
earlier, was good, wholesome, and gave little insight to the mind and motives of
science. His novels are well-organized and are provided with maps and handy
lists of characters. That is tidy, but it hardly reveals essentials. His essays tend
towards the inspirational. So Penfield is polar; though he saw both sides, he
illuminated only one.

English literature has its writers who take, with more or less success, the subject
of science and scientists into their bag. Dickens (e.g., Dombey and Son, Bleak
House) described the consequences of technology on society. H. G. Wells worked
on the fringe of science throughout his career and included science and scientists
in his writing. In Tono-Bungay, George Ponderevo is distracted from the main
events by his own scientific career, his social instincts are coloured by his concep-
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tion of science, and Wells uses the text to comment on the attractions of science
and to fictionalize scientific advances (for instance, the discovery of canadium, a
mythical radioactive element — mythical, but nevertheless representing the state
of an active science at the time of writing). I know of no writing of good fiction
today in Canada that keeps us up to date in science.

C. P. Snow is another Englishman whose works of fiction have significantly
utilized science. The New Men and The Search are from works specifically using
science as a main theme. The one thing that science as a theme must accomplish
is to transmit a sense of the attitude of scientists. Perhaps because that attitude is
a result of training and discipline in stubborn rationality, it is only occasionally
possible that a writer not scientifically trained can approximate the inner life of a
scientist as hero. Even Brecht was trained in medicine, which must have deepened
his insight, though I do not know of his giving credit to it.

Data, data, data
Sang the stars.15

Surely that is an opening. Stars provide entry for poet and scientist. E. W. R.
Steacie, a Carlylean hero credited with taking the National Research Council of
Canada into its period of greatness, said, "It seems to me that on historical
grounds there is emphatically no incompatibility between science and the humani-
ties."16 Steacie goes further, saying that "science is one of the humanities, although
technology is not."17 Thomas Kuhn quotes another source: "The more carefully
we try to distinguish artist from scientist, the more difficult our task becomes."18

But this does not solve the problems of difference, because they do exist. Kuhn, in
another context, comments on communities of practitioners of this or that, and
makes each real and distinctive from others, by its possession of a common para-
digm.19 The idea of the Kuhnian paradigm has been embraced with enthuiasm
by many scientists. The sense of a paradigm is a sense of shared commitments, a
characteristic set of beliefs and preconceptions. So there are differences, and by
them we can distinguish community differences between artists, scientists, and
humanists, as well as within each group, and talk of chemists, physicists, and
biologists among scientists. For that matter, paradigmatic differences can be used
to distinguish organic from inorganic chemists, physical chemists from biochemists,
and so on. But all share a plesiomorphous paradigm: imaginative, creative
curiosity.

Even so, we are trapped by attitudes. We are told that

All that scientists, as scientists, ever do
Is to stick labels and numbers
On things that are already there ;
And don't let them tell you differently.20

That is a terribly narrow and despairing view, and bad advice to boot. I tell
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you differently. As I have tried to make explicit, scientists do not invent facts, but
by exploring nature in imaginative and creative ways they may reveal incredible,
profound and exquisite phenomena. It is the effects of the discovery of such
phenomena on the discoverer himself or on the world in general that the writer
can and should explore. As the exploration of the motivation and responses of
such an unusual and creative being as Magnus Eisengrim enriches our literature
tremendously, it should be equally valid and rewarding to follow, say, a fanciful
physicist, for such a person may be emotionally driven, affected by his past and
fearful of the future. In fact, it is difficult for a novelist or poet to avoid science,
for we are embedded in our knowledge of nature and that is what scientists have
done for us. In untold ways we are affected by this knowledge and our use of it.
The insight of Heisenberg and Skinner are echoed in the words of V. S. Naipaul :
"As I write, my own view of my actions alters."21 How subtly are we influenced
and how seldom de we recognize it.

C. P. Snow made popular the idea of two intellectual cultures, the literary and
the scientific, separate from each other and uncomprehending. Although Snow
spoke primarily on a British theme, his conclusions were generalized in the
English-speaking world as a single debate : arts vs. science. Well, indeed there are
problems. For example, a recent report of a conference between physicists and
historians noted that there was a failure "to produce any effective interchange."22

The physicists talked mostly among themselves and are said to have "rather mis-
understood the few questions from historians." I suppose such examples could be
totted up and analyzed statistically, but the data are not profound. Both science
and the arts, however either of these is expressed, are artefacts, and that alone
is sufficient to unite them. They are of one stream along which the current of
thought can carry ideas and insights from one place to another. Although it may
be a quick run in one direction and hard paddling in the other, source and
destination for ideas are never isolated.

F. R. Leavis argues thus, in thunderous passages, palisaded by parentheses,
dissected by commas.23 Unsparing, infuriatingly righteous, Leavis demands hu-
maneness, declares the inseparability of a transmitted culture and pleads for
standards to which an educated public may appeal. Northrop Frye has taken a
somewhat more understated view. He sees the separation of "two cultures" as
inevitable and bound to increase; " . . . it cannot possibly be cured by having
humanists read more popular science or scientists read more poetry. The real
problem is not the humanist's ignorance of science or vice versa, but the ignor-
ance of both humanist and scientist about the society of which they are both
citizens."24 Though mild in tone it is a well-stamped ticket to perdition. Nor does
C. T. Bissell offer much more help. He has suggested that those who look to
science for answers based on "calm objectivity and ingrained cosmopolitanism"
may "preach a naive gospel," and he named C. P. Snow and H. G. Wells as
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exemplars.25 If true, what does that do to the value of science as a theme of
literature?

We seem to keep coming back to the same cluster of problems. The benefits
expected of science are greater than can be delivered, and science is at fault
because it cannot deliver that which is expected of it. Is science just "an elastic
band, holding a bundle / of small white filing-cards / printed with important
facts"?26

Τ
Iw
[wo THEMES SEEM то PERVADE the literature and other

writing in Canada that deals publicly with science : Frankenstein and Prometheus
— monster-maker and bringer of fire. These are two sides of the science model,
though Mary Shelley herself called Frankenstein the modern Prometheus. Indeed,
the Shelley circle seemed to try to stay au courant with advances in natural
philosophy and took it as a proper and expected topic of their writing. Maybe
then one mind could enfold and understand much of what was known. That does
not obtain now — there are tens of thousands of journals of science alone, trans-
mitting arcane facts and fancies in all the major languages of the world.

That leaves us with attitude. It is probably the most important contribution
science can make to humanity. It certainly is the aspect of science most amenable
to literary treatment, hence exegesis. The scientific attitude comprises sceptical
curiosity, which it attempts to satisfy by logical procedures. Science is as simple
as that, but as it builds its own base, and accretes technology, it often appears
monstrous, foreign and impenetrable. And many a specialist likes to maintain
a certain privacy, or glories in the appearance of mystery.

Frankenstein in his laboratory may, in the public mind, prototypify science at
a technological frontier. At least latterly, with a cinematic glaze, he seems to.
Originally, Frankenstein was not often, and increasingly reluctantly, at his bench.
It was the humanitarian consequences that motivated the story; the science was
minor and the scientist regretful. Indeed the monster himself seemed to be more
torn by human emotion than moved by inhuman motor connections.

Today, the picture of the isolated, lonely scientist is entirely incorrect. The best
science is still done by the best scientists, those with imagination, energy, single-
mindedness, and motivation, but it also calls for institutional money, often in
large amounts, to provide the human and technological assistance. Governmental
assistance to science is now rated in proportion of Gross National Product (where-
at it may be noted in passing that Canada lies very low in the scale in any inter-
national comparison — which may reflect its dim appearance in our society and
its small place in our literature).27 Scientists do not work alone; they work in
teams, with colleagues, students, research associates, technicians. The enterprise
is collective. Right at the boundaries of knowledge, science is as much like a pro-
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fessional athletic league as anything, with teams competing for an elusive prize —
the answer to a puzzle. J. D. Watson has told us something of that life28 and
Jacob Bronowski suggested his account, or at least its protagonists, as models for
scientists in literature.29 Scientific research is engrossing for the people involved;
its results are often dramatic for the public in general. Moreover, it is unending
through the full career, unless the individual is sidetracked by administrative
duties or fame.

The primitive legendary account of the curiosity of the spirit of man, now
recognized as the motive force of science, is the story of Prometheus. Present
before the gods appeared, the Titans were suppressed and supplanted by the
gods, but the irrepressible Prometheus was midwife to knowledge and tutor of
mankind and, with his forethought, attempted to box the spites.

Politically involved with the gods, threatened, tortured, and occasionally for-
given by them, his good works often undone by the pandoric ignorance of man-
kind, Prometheus persisted in his search for understanding and safe use of the
forces of nature. We faintly perceive Prometheus's labours on our behalf; indeed,
it is said that we wear rings with stone settings in memory of his Caucasian chains.

F. P. Grove proclaimed the Promethean fate for mankind.30 Worthwhile goals,
he said, are unattainable, but the failed attempt is glorious, even though we
remain shackled to a mountain. Art that does not mirror the Promethean fate, he
continued, is untrue in its fundamentals. That sounds as if it makes tragedy uni-
versal, which is truly pessimistic and restrictive. Still, we can escape it as indi-
viduals, for our concerns are not normally for universals. We can work quite
happily with limited goals. Our operational dimensions are much smaller than
the universal limits. For instance, the Laws of Thermodynamics place inexorable
restrictions on universal reactions (there is only so much energy, and its upper
and lower limits are the same ), but smaller, local orbits allow all sorts of ingenious
reactions and apparently improbable uses of energy.

Margaret Atwood, as speechwriter, sees as clearly as anyone the struggle for
knowledge that a scientist undertakes:

Since I dared
to attempt impious wonders

I must pursue
that animal I once denied
was mine.

and the frustration that may accompany profound research and that will require
the utmost ingenuity, the most dogged persistence, the fiercest striving; for all too
often, in place of results there is the answer: "I will not come when you call."31

That is the spirit ; that is where literature can illustrate scientific effort.
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There has been a truly Promethean figure in Canada. His name was Henry
Marshall Tory. His accomplishments were so vast in the Canadian scene that an
estimation of his influence can hardly be made. A simplified listing of his accom-
plishments shows him to have been involved in the establishment of the University
of British Columbia, the University of Alberta, the Research Council of Alberta,
the Khaki University, the National Research Council of Canada, and Carleton
University, as well as serving on innumerable commissions for federal and provin-
cial interests. Threatened, tortured and occasionally forgiven by his masters, Tory
persisted in his task to make Canada intellectually independent. It is said that
"the air about Tory was never still for very long; he moved always to the snapping
flutter of banners."32

One does not hear much of him these days. On my shelves I see two books entitled
The Canadians.33 In one, published in 1979, there is no mention of Tory. In the
other, from 1967, Tory receives four index references, all of which relate to one
20-page chapter called "Science and Medicine." The probable reason for this is
that Prometheus was silent. Tory's written output, except for letters34 and reports,
was negligible. A couple of introductory books of algebra and the editorship of a
pedestrian History of Science in Canada were his contribution. His forte was
action; he saw what Canadians needed and he did his utmost to get it for them —
whether they recognized their needs or not. Many of use owe the safety of our
academic perches to the nests of learning he planned and started well.

Scientists, too, recognize Prometheus and the dangers a generous and encom-
passing spirit faces. There is for Canada a Guide Michelin to the back country of
science administration as travelled in recent times. It was written by F. R. Hayes35

from the vantage of a lifetime of first-class science and top level institutional
administration. Salty, outspoken, witty, and deeply concerned, Hayes has been
able to characterize the popular denigration of science and its near-strangulation,
perhaps inadvertent, by political control. To his Prometheus, which was Science
itself, he provided a Pandora in the form of Senator Maurice Lamontagne, who
opened the box of spites with the publication of the report of his commission.36

Only delusive hope remains; Canadian scientists call it MOSST.37 There is the
mother-substance of a whole series of establishment novels in that stuff, especially
in the transcriptions of the hearings.

Civilization Exponentiating: an odd phrase I heard from Carl Sagan, CRT-
engendered38 to express our desires and raise our hopes for ever-increasing mechan-
ically and electronically cradled life. This becomes the world of science fiction,
that strange and largely preposterous genre that has replaced tales of magic and
fairies. Science fiction has been claimed to be a window to the future. What it is,
of course, is an imaginative projection of technology, and never very far at that.
No science fiction writer, dreaming generalities for the future, has the power of a
technologist planning specifics for tomorrow. We are regularly surprised by what
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is brought forth by applied scientists. Roger Bacon, in the thirteenth century,
predicted mechanically powered ships and flying machines, submarines and cars,
but he did not direct science to them, he simply gave voice to a desire. Such
devices were developed in due course, when it became possible by the concomi-
tance of knowledge to make that step towards increasing convenience, so desired
by man.

As an example of the power of science fiction to resemble and affect the future,
we can take Ralph Centennius's piece "The Dominion in 1983."39 J. R. Colombo,
in his introduction to it, quotes Lawrence Lande as saying that it is a work of
"science fiction — probably one of the earliest in Canada — brilliantly executed
with many accurate forecasts, especially Chapter 2 on Science." I think Centen-
nius's piece is just silly. His predictions in science are no more accurate than the
ones he makes in demography, economics, politics or social advance. It is sort of
fun to read, but much less so than, say, any one of the "Sunshine Sketches," and
to much less value. One cannot blame Centennius for missing the future. Sin-
cerity, concern and patriotism do not guarantee sight of things to come. We can-
not bespeak our expectations. In the web of guesses that is cast over the future,
some meshes are bound to entangle fact, but most fall hitless to the ground. What
the best of science fiction may do is to raise questions of ethical concern, as by
Aldous Huxley or Olaf Stapledon. Dorothy Livesay speaks of this, setting a hier-
archy of concerns to be mourned, then choosing from among them :

. . . deed neglected, desecrations done
Not on the lovely body of the world
But on man's building heart, his shaping soul.
Mourn, with me, the intolerant, hater of sun :
Child's mind maimed before he learns to run.40

Livesay's words reflect equally on past and future: failed dreams; bespoke
expectations.

Science fiction deals little with science. It tries to stretch technology, do wonders
with meccano, and generally falls behind real life.

Сι AÑADA HAS DONE WELL with its describers of fierce nature.
Jack London, C. G. D. Roberts, E. T. Seton, Vilhjalmur Stephansson, Sheila
Burnford, Fred Bodsworth, Farley Mowat, James Houston, Grey Owl, make a
sampler, with scenes for every taste. These names are catalogued by Alec Lucas.41

Most of us, I daresay, have been influenced one way or another by such writers
and cherish our own image of the true north strong and free. Only in these high
temperate (temperate?) latitudes do the Seasons roll by with such inexorable
pontificality : high ritual and circumstance for each. Then, for each an outpouring
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of good, bad, and indifferent verse, tinged variously with biology, meteorology,
physics and biochemistry.

.. . frost-fingered wind rolls snow
Through lifeless stubble,
And sap hides in the roots of things42

Spring is here, the breezes blowing,
four inches of top-soil going, going ;
farm ducks rolling across the prairie;
Spring is here — how nice and airy!43

I grazed the green as I fell
and in my blood
the pigments flowed like sap.
All through my veins the green
made a lacey tree.44

And soon, too soon, around the cumbered eaves
Sly frosts shall take the creepers by surprise,
And through the wind-touched reddening woods shall rise

October with the rain of ruined leaves.45

There is, too, the literature of personalization of the creatures of nature, every-
where a fantasy of absolutely certain charm and interest. A kind of sociobiology
enters into these works. Sociobiology, defined as the systematic study of the bio-
logical basis of all social behaviour, is currently a widely discussed, controversial
region of science. It deals with heredity, kinship, behaviour of all sorts and altru-
ism. It takes as one of its functions "to reformulate the foundations of the social
sciences in a way that draws these subjects into the Modern Synthesis [of evolu-
tionary theory] ."46 Here is a scientist proclaiming the oneness of man's curiosity.
We are predisposed towards sociobiology's conclusions, because we have been
told of puzzled but instinctive curlews, we have been told of the blind determina-
tion of misplaced house pets, we have been told of the joys of freedom of the
otter. Yet this gives us a certain uneasiness with scientific sociobiology. Although
its data require the highest standards of quantitation and the most rigorous use of
scientific methods, we are always aware of the literary licence available to the
storyteller who uses nature as his scene and creatures as his protagonists. The
imagination of man is one for literature or for science. The results of science are
put in place by imagination, not by numbers, which only serve to support con-
clusions. What of the licence that is used?

Of the nature stories, in many ways the most complex and certainly the most
unusual is F. P. Grove's myrmecological fantasy.47 The adventures of the ants he
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follows make sense if one takes the deeply ironic myrmecocentric point of view
that "our own race stands at the very apex of creation as far as that creation is
completed today." The ant lore presented is relatively accurate, certainly for the
time it was written; Grove is punctilious in reference and clearly was familiar
with ants from more than the picnic viewpoint.

Not only that, but Grove comprehended much of the fine flavour and challenge
of science. In the great argument of Anna-zee, the core of science is revealed
when the question "How?" — when answered — is shown to lead to "Why?"
"How" can be answered, but leads only, and infinitely, to further questions;
science supersedes itself. Grove's statement, "The achievement of any ant of
science is merely the basis for the achievement of another ant of science," is
absolutely Kuhnian, made 20 years before Thomas Kuhn pointed out that,
"unlike art, science destroys its past."48 It is part of the openness of science:
everything is exposed, to be changed.

Grove, in Anna-zee, says, "In fact, what was left of the science of a few mil-
lenia ago? Names, that was all; and, perhaps, a few things to laugh at. Venerable
names — names revered in spite of the fact that the theories, hypotheses, and
so-called discoveries with which they were associated have long since disappeared
into the limbo of a forgotten childhood of thought."

Kuhn says, "Science textbooks are studded with the names and sometimes with
portraits of old heroes, but only historians read old scientific works. In science
new breakthroughs do initiate the removal of suddenly outdated books and jour-
nals from their active position in a science library to the desuetude of a general
depository."

In the progress of science "Why?" is unanswerable and not scientific, but is
demanded constantly when "How?" is answered. Grove's philosopher-ant pro-
claims that the sole and exclusive ultimate value of a fact is that it allows the
question "Why?" "Ants are constituted in such a way that they must ever try
to storm heaven. They are suspended between two worlds: the world of the
knowable and the world of the unknowable."

Grove's ants observe, speculate, and erect hypotheses, which are testable, in the
most modern style. He has tried and, I think, largely succeeded in capturing an
essence of science among his artful ants.

Moreover, this represents a more mature and reasoned position than Grove
himself took some 20 years earlier when, in his essay on "Realism in Literature,"49

he described science as being "in a state of everlasting flux; it changes almost
from moment to moment; and certainly from year to year." At that time he mis-
interpreted the flux as an instability that reflected indecision — a kind of fiddling
rather than a building. In the 20 years between the essay and the novel, Grove
changed his denial of the ability of science to interpret phenomena to a recogni-
tion that "Why?" is not a scientific question, and with that, to recognize, at least
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implicitly, that there are other modes of interpretation than by way of "Why?"
Even in his earlier essays Grove specified the fundamental unity of the higher
activities of man : religion, science and art, expressing goodness, truth and beauty.
"[E]ven today we cannot divide them without disastrous results."

A more superficial expression of science is widespread in current literature.
That is the recognition, description, and influence of technology on our lives. It
may be in the form of a simple glaze, or catalogue lists popular in drugstore
literature ( "Yes. It's a Zeiss. A two-lens automatic Reflex f/3.5." ) .50 It may provide
the essential setting for a novel, it may be thematic, or it may just give a com-
fortable feeling to the reader, for it is what he can see and feel and is surrounded
by. It puts reality into the imaginary ; it makes literature almost tactile. It reduces
strain on the imagination.

I am not aware of a body of science-delimited poetry of consequence anywhere,
but we can expect to find expressions of attitude, celebration of technology or
even the establishment of scene. Even these possibilities are sometimes forgone by
poets with a prejudice.

We have heard David Andrew say that a scientist can tell nothing worthwhile
of a river, but that is not so. Perhaps he cannot "calibrate serenity in so many
decibels per gurgling . . . ," but he can extrapolate to history; he can define a cool,
curving world ; he can, with elegant geometry, describe a course, and, in playful
spirit on a sand-table, build and live along with a fluviatile creation of his own.
This can teach him much of the spirit of rivers. Were he so inclined, the scientist
could describe his feelings and his motives as creator in a poem. Why does he not?
Perhaps because as a scientist his approach to understanding is in itself satisfying;
his play is not with a tapestry of words but with a model of ideas. Only a pro-
scriptive idealogue would suggest that one is greater than the other. Nor can we
afford to let go of either. Poets tell us of the need to understand ourselves and
the world.

Sometimes I think gravity's just man's hunger
holding things together

He wants to belong so bad.51

Or again :

my desire
to meet myself
is so great
I could eat it.52

Science is one of the paths by which we can reach meaning in ourselves; if it is
ignored by literature, our search is incomplete.

There is a lot of poetry published in Canada, much of it very good. So far, poets
have explored mostly technology, celebrating artefacts and the superiority of man
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over nature, which is perhaps the last of his great Bronze Age misapprehensions.
Watch The 600Ö, beautifully characterized, take its place to do man's will :

A lantern flashed out a command,
A bell was ringing as a hand
Clutched at a throttle, and the bull,
At once obedient to the pull,
Began with bellowing throat to lead
By slow accelerating speed
Six thousand tons of caravan
Out to the spaces — there to toss
The blizzard from his path across
The prairies of Saskatchewan.53

It is glorious — and dead false. I remember, long after that poem was written,
the winter in Saskatchewan (was it 1947?) when trains were swallowed up by
blizzards and left entombed till spring, thirty feet beneath the surface of the snow !

But I take a special example to make a special point. A biologist, as one kind
of scientist, matures to the recognition that every species is successful in its own
terms, that every species (including us) is the product of its own evolution, and
that the forces of nature, physical and biological, still determine the ultimate
course, despite man's fearful wish that it were not so. One characteristic of science
is that it does depreciate the concept Imperium hominis and reduce man's ego.
Maybe that in itself is thought to be undesirable for purposes of literature. If so,
that in itself depreciates literature.

If we stay with E. J. Pratt we see the poet, par excellence, of material man. His
assumptions are simple and honest. He illustrates superbly; his pictures never
expose a soul. His compulsive cataloguing of things shows the end, not the pro-
cesses of technology and science. Pratt produced encyclopaedias of faunas ("The
Great Feud"), naval technology and practice ("Behind the Log"), he rivalled
Janes in his descriptions of boats ("Dunkirk"), and he linked them all with
astronomy, anatomy, and ancient and modern geography. Pratt's is technological
poetry, skilful and attractive constructions that stir admiration and emotion, but
do not set us on new ways.

A step further along, we come to perceived demonic science, a response to the
unease felt towards cool intellectualism. Anyone understanding, or seeming to
understand, those things which are preferred to be seen as mysteries, is suspect
and open to scorn, for mysteries are easier to accept and easier to blame than our
own irrationality or misunderstanding.

Like Moebius's strip, this argument has reversible sides :

And being gods to themselves
grinding lenses and finding new beasts
in human semen ditchwater monsters
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peering beyond the moon
to reach the dark side of knowledge
where people die and worse
they don't know why they lived.54

One side is simply a continuation of the other. There is no dark side of knowl-
edge, save ignorance. The adventure and value of science is that it can illuminate
the darkness and disperse it. Wilful denial of that is simple obfuscation. One
thing science does know is that it has a never-ending task, because each scene
illuminated reveals new roads, new corners, new intriguing shadows. That is one
of the chief experiences of science. Though it be imperfect, unfinished, and
worked by inconstant man, science is necessary and should be celebrated. George
Orwell knew that: "In Newspeak there is no word for 'Science.' The empirical
method of thought, on which all the scientific achievements of the past were
founded, is opposed to the most fundamental principles of IngSoc."55 The trans-
cendence of a model system left no place for empirical thought or study, and
certainly not for new knowledge or deeper understanding. I borrow a phrase from
Leon Eisenberg56 to say that "mysticism, hermeneutics, and transcendental rap-
ture" are no substitutes for science and reason. Northrop Frye is right to say
"We have so much less to fear from science than from a misuse of words."57 To
avoid science in literature becomes a disuse of words, and that too may be a
fearful error.

Τ
IHI
IHERE IS NO NEED FOR SCIENCE to perfuse literature. It is but

one of the interests and occupations of man and under many circumstances plays
no direct role in the details of his affairs. But it is not usual for science to be
universally absent from a modern literature. From a limited experience, it seems
to me that Quebec literature dwells little on matters of science, even though
Camille Laurin seems to believe that science can be packaged and directed the
same as social propaganda. Laurin, in planning his Utopia, has either missed, or
perhaps agrees with Frye's dictum that "No society can plan for its own culture
unless it restricts the output of culture to socially predictable standards."68

By and large, the poetry and prose of Quebec these days is intensely personal
in either the individual or the collective sense, echoing the parochial celebration
of the land. There is beautiful science being done in Quebec, but as a universal
subject it is, for now, irrelevant to the narrow needs of that self-isolated nation
and is left out of the voice of its writers.

À la droite du silence
Un peuple de patience
Se lève
Pour quitter sa nuit.59
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The struggle is for an immediate end; science is seen as a luxury. It will appear
in literature when identity needs are satisfied. Unrealized by most writers, it could
be of help even now, for it will be a significant part of whatever identity emerges.

The beauty of form provides aesthetic experience, "but rarely do [writers]
refer to the beauty of process or function."60 Form is fixed : it is the product, it is
the image, it is the still photograph advertising the movie. Movies form a con-
tinuous sequence; the most recent movie is, in our experience, really just a contin-
uation of the last one we saw, and so back to the time we began going to the
cinema. It is when we see the old stills that we realize that changes have occurred.
During the movie itself, we do not realize that our response must be changing too.

Science deals with process; literature deals with form. That could be a great
aphorism; regrettably it is not precisely true. However, bits of reality do stick
to it. I reiterate that science is more open than literature. Literature is more
closed than science. Literature tends to encompass its subject in its analysis;
science tries to pave a segment of a road. Of course process is dealt with in litera-
ture, often deliberately and extensively: Jalna, for instance, or more effectively
in A Dance to the Music of Time. Nonetheless, each of these is sharply circum-
scribed, with little past and no future. At least I know of no sequels by successors
to original authors that have themselves had any real success. On the other hand,
succession is the business of science. This means that there is a qualitative differ-
ence between literature and science, but neither does it deny the fact that both
are activities of the same creature, nor does it make a rule that literature cannot
represent science. Literature can, and should, take the still photographs that
record some instant in the process of science and thus provide what could be a
profoundly annotated picture of us ourselves in one of our modes of imaginative-
ness and creativity.

Margaret Atwood has no section on "Science" in Survival. What does that
mean? For one thing, it may suggest that there remains a belief in the dichotomy
of science and art as human endeavours, that instead of human creativity being a
centre from which results radiate in all directions into an expanding sphere of
experience, each activity of mankind is a self-centred puttering. That suggests to
me that we are early closeted with our limited interests and can expect little
advantage from other sorts of experiences. What a paralytic portent! Nor do I
think that Atwood means such a thing, for as much as any active writer that I
know, she involves science, its contributions and its concepts in her work impli-
citly (Frankenstein) and explicitly (R.O.M. recurrens).

If the creative activities of man can be thought of as the ever-expanding out-
ward growth of interpretive understanding, powered by a single creative source,
specific in the biological sense, i.e., belonging to the species man, then it is pos-
sible to view the results of his creativity in a global sense. Our present status, the
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frontiers of our attempts to live fully and to understand that life, then are repre-
sented by the surface of that globe, the shell of a sphere.

Such a globe has a geography. On its surface one might find more or less
discretely, the continent of literature, the kingdom of prose and poetry in the
empire of words. Over the globe, music, say, may be displaced in one direction,
and science in another. All will have their provinces and satrapies; often there
will be shared jurisdictions. But the most important attribute of this metaphor is
that all are on the same surface and, even if polarly displaced, one can be reached
from another. Travel between seemingly isolated regions is possible. A bit of a
sense of adventure, a willingness to sample other customs uncondescendingly and
a recognition that motivations here and there are not widely different, will allow
the traveller to discover that the natives are friendly.

Therefore, literature can treat science. It may be by an open-mouthed traveller
in a foreign land, full of misconceptions about awesome wonders or fanciful tales
of not yet explored regions, or it may deal with the experience of people immersed
in their work, affected by it as well as by the same emotions and outside forces
that affect us all.

Love and understanding are interchangeable here. The writer has a chance to
help save us.

The biochemist exhales words which few can swallow,
the professor drones out truths which none will follow,
and on a bushel of talk and a hi-diddle-diddle
sits the Saviour Poet dangerously there in the middle.61

Science in Canadian literature? — it's all opportunity !
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from a continuation of

LOG 6NTRI6S
Christopher Dewdney

WINTER C€NTR3L
A spill contained in the fissure of light admitted by its own mani-

festation. An illumination of the crystalline moss of slanting light
fissured by the lens of the control data truck. The surveillance car
behind the control data van carries the gamma radiation equipment
necessary for these types of covert "hot" waste dumps. The van is on
its way to the exchange centre.

The visitation of the luminous discharge is correct in the seething
mass of frozen light waves already parting for the control blind. The
figure, discernible only after computer enhancement, standing in the
centre of the luminous discharge. The lens held by the hand carries
filament waste-disposal sea of crystals, imperfect by the highway
maintenance teams. Control data imperfect response to the van
maintaining radio silence in the absolute surveillance of the anterior
vehicle. Astounded luminous figure holding the cameral to the light-
spill a fissure dump in the hot light of central winter. The image
taken away by their heat, the image deflected by transmitted images
from the bicameral care-package following closely. Visited by a
luminous discharge of gases in the image clarification process. Wafer
by-product of the programming, a non-actual event. Identity with-
held for security reasons, as the negligible remnants of the countless
passings fry the ice into a frilly brocade of tormented hydrogen.

directional leakage accounting for only 2% of our de-coded
material. Data-base was originally detected after assembly of a mam-
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