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EDITORIAL

The Cover-up
Society

A senior civil servant, Mr Trevor Brown, formerly
head of Aldermaston’'s chemical division which is
responsible for processing the plutonium required for
making atom bombs, has been seriously reprimanded
by the Minstry of Defence, which apparently means

" that he is now unlikely ever to be promoted.

What is of particular significance is the nature of his
‘misdemeanour’. He is accused of having stated on a
BBC television programme that ‘‘an obsession with
secrecy had possibly lowered safety standards at Alder-
maston.”’

Clearly such a statement cannot be construed as
jeopardising our national defence. Mr Brown cannot be
accused of treachery.

Nor can he be accused of untruthfulness, indeed his
thesis has now been vindicated at an official inquiry
conducted by Sir Edward Pochin.

What he is in fact accused of is: failure to cooperate
with his employers in covering up the now established
fact that employees at the nuclear establishment are
being subjected, during the course of their work, to
unacceptably high levels of radiation.

The only object of such a cover-up is to permit the
perpetuation of conditions that must ultimately con-
demn a lot of people to a slow and lingering death from
cancer or to the psychological torture of bringing up
malformed children. This, most reasonable people
would concede is a more anti-social thing to do than to,
say, rob a bank and thereby simply deprive a few
people of their surplus cash. Yet unlike a bank robbery
it is, in effect at least, quite legal.

The law provides no means of preventing the govern-
ment and industry from concealing information from
the public that it requires to survive in the artificial
environment which we have created, nor from provid-
ing it with misleading or indeed downright false infor-
mation, which by the way, Mr Brown would undoubt-
edly have been expected to do had he been Alder-
maston’s spokesman on safety matters.

What Mr Brown has been reprimanded for is in fact
nothing more than his refusal to join a callous and
cynical conspiracy to commit what should unquestion-
ably be regarded as a serious crime punishable by
particularly long prison sentences for all involved.

If this incident were an isolated one I would not
comment on it in the pages of The Fcologist, but of
course it is not. In the last decades, the public has been
misinformed and indeed deliberately lied to, over and
over again, both by industry and by government in
order to render acceptable to it activities that may be
desirable on short-term and political and economic
grounds, but that are highly undesirable on biological,
ecological and social grounds and hence that are totally
contrary to the medium and long-term interests of the
public.

What is more, many of these activities I am quite
sure, would never have been accepted by the public if
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their true effects had not been so systematically and
unscrupulously dissimulated. This is undoubtedly the
case with the spraying of 93 per cent of our crops with
synthetic organic pesticides, residues of which are
present in just about all the food for sale in our shops
(see The Ecologist special issue on Pesticides, March
1980).

It is undoubtedly the case with the retreatment of
spent fuel at Windscale which is leading to the irrevers-
ible contamination of the Irish Sea and of its fish life
with caesium and plutonium, and it is also the case with
the purposeful contamination of our food by the food-
processing industry with known carcinogens such as
the coal-based artificial colourants.

The trouble is that if the public does not rapidly
become aware of the extent to which it is being misin-
formed on such critical matters then the economy will
have become so totally dependent on the continuation
of these highly polluting activities that they will then be
virtually unstoppable. For instance once our industry
has become totally dependent for its electricity on nu-
clear power, even if an escalating cancer-rate were seen
to coincide with the increasing emissions of radionuc-
lides from Windscale and with an increase in the num-
ber and seriousness of accidents at nuclear installa-
tions, the government could but strenuously deny that
the correlation between these trends was anything but
purely fortuitous.

It is difficult to avoid wondering how the government
is going to render acceptable to the public such biologi-
cally suicidal enterprises as must be the projected con-
struction and operation of a range of 1000-megawatt
breeder reactors, the large scale ‘domestication’ of
micro-organisms by means of genetic engineering
which must inevitably lead to the exposure of human
populations to man-made viruses and bacteria of which
they have had no evolutionary experience or for that
matter the development of the socially-suicidal micro-
electronics industry which can only cut down employ-
ment in the services sector, the only one that has provi-
ded jobs in the last ten years, by a conceivable factor of
ten.

In order to succeed in doing so, cover-up techniques
will have to be considerably refined. The cover-up will
have to become a fine art — the literary genre of the
last decades of the 20th century as the novel was of the
19th and the epic poem of the Homeric Age. It will also
have to take over from molecular biology and virology
as the most glamorous field of scientific research so as
to attract ot it the best brains in the business. It will also
need to attract the sort of funds to pay for the armies of
researchers, copywriters and sundry other propagand-
ists that the government now spends on such things as
national health, education and defence.

Only then will it be remotely possible to render
acceptable, to the long suffering public, the Franken-
stein-like monsters that our scientists have conjured up
in what can only be a futile attempt to regild their tarn-
ished image and to resuscitate our collapsing economy.

Edward Goldsmith
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The Amish and the

There exists a society in the heartland of industrial
America whose values are often the antithesis of those
of the dominant culture. This is a society in which com-
munalism is valued over individualism, cooperation
over competition, spirituality over material acquisitive-
ness, healthful work over efficient labor and in which
there is a moral commitment to agrarianism and to the
use of appropriate technologies, together with a moral
rejection of urban life styles and factory technologies.

I am referring to some 60,000 people who are con-
sidered to be the most orthodox followers of the 17th
century Swiss Anabaptist leader, Jacob Amman, but
who are most commonly known as the Amish, and to
scholars as the Old Order Amish, to distinguish them
from their more liberal New Order brethren. While
much has been written about the Amish of the Old
Order, the perspective adopted here is unique because
it views the basic tenets of Amish culture in relation-
ship to the utopian and ecological ideas that have been
promulgated by such contemporary scholars as E. F.
Schumacher and Henryk Skolimowski. A primary goal
of this article, then, is to explain how Amish life and
culture generally correspond to an emerging set of
ethical ideas and principles which Schumacher and Sko-
limowski, among others, have identified as being the
hallmarks of an ecologically-balanced, humane social
order. A secondary goal is to consider some of the
major ways in which Amish society falls short of meet-
ing these moral requisites. Finally, I will briefly discuss
what can be gained, both theoretically and practically,
from the study of societies like the Amish.

There is no energy crisis among the Midwest’s Old
Order Amish. At a time when the majority of American
society are threatened by steeply rising gasoline costs
and recurring shortages, the Amish continue to travel
across the countryside at a placid but undisturbed pace
— in their black horse-drawn buggies. And as heating
oil, natural gas, electricity and coal spiral ever-upward
in price, while thermostats in homes and public build-
ings are turned correspondingly down, the houses of
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the Amish remain comfortably warm because they are
usually heated by wood, a replenishable fuel which is
readily available on most farmsteads. Nor do the Amish
face the familiar stack of other utility bills that most
Americans grimly contemplate each month. Their
homes unless connections were made by prior owners.
and there are no power-line connections to Old Order
homes unless connections were made by prior owners.
Candles or fuel oil lamps are used for lighting while
water is supplied by wells located on homesites, often
being pumped into the plumbing systems of houses by
windmills, handpumps or, on occasion, by small gaso-
line engine-powered pumps. The use of internal com-
bustion engines is limited to such stationary applica-
tions and to work that is difficult or impractical to do
with horses. There are no telephones, usually no news-
papers, except for one — the Budget — that is pub-
lished for the Order, and, of course, no radio or tele-
vision sets!'

These deviations from the technological norm are a
direct byproduct of the religious values of the Amish
whose reverential attitudes toward physical labor par-
tially explains their mistrust of machines and of other
labor-saving devices. The Amish fervently believe that
manual work is both satisfying and healthful to normal
people and that persons who cannot find satisfaction in
physical labor are exhibiting a symptom of mental
abnormality.” They literally believe that idle hands are
the devil’s workshop and that man is destined to earn
his bread by the sweat of his brow. Two practial con-
sequences of these beliefs are that Amish parents try
to keep their children ‘‘too busy with chores for fool-
ishness or trouble’’ and that the Amish do not seek to
profit financially through investments, insurance poli-
cies, legal litigation, or through the loaning of money
for interest.

The contemporary Amish think, act, and live much as
did many of our agrarian ancestors prior to the Indus-
trial Revolution. For them, the family farm remains the
basic unit of social and economic survival, providing
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most of life’'s human rewards, many of its required
skills, and practically all of its material necessities.
Family farms, in turn, are integrated into religious con-
gregations of about 150-200 persons which meet bi-
weekly at members’ houses for religious services. The
biweekly meetings are social, as well as religious
events, and the congregation is the hub around which
Amish community life revolves.

The small size of their communities and their reli-
gion’s insistence upon strict conformity to literally-
interpreted Biblical imperatives has contributed to an
exceptional degree of cultural consensus and social
cohesiveness among the Old Order. Their strong “‘coll-
ective conscience’’ has largely insulated them from
such ubiquitous forms of social deviance as delin-
quency, crime, alcoholism, and drug addiction. Divorce
and family separation are also virtually unknown.

Male and Female Roles

Although farming is by far the major male occupa-
tion, there are a few Amishmen who work as skilled
craftsmen in such traditional trades as carpentry or
furniture-making. Assembly-line work in factories is
verboten, however, except for temporary periods of
financial crisis, and the Amish have otherwise almost
completely resisted occupational specialization.

Among Amish women, there is but one fully accept-
able occupation and that is being a wife and mother.
The role of the Amish housewife, in most respects, is
considerably more demanding and difficult than is its
(full-time) counterpart in the larger society. On the
other hand, Amish housewives seem to be accorded
higher status and greater respect by their peers than
are their non-Amish contemporaries.

Amish wives traditionally manage large households
and perform such tasks, in addition to the ordinary, as
gardening, canning and storing food, nursing the eld-
erly, sewing the family’s clothing, making quilts, hook-
ing rugs, etc. All of this, of course, must be done with-
out the use of most of the household appliances and
gadgets that are normally to be found in non-Amish
homes. Despite the ‘‘stereotyped’’ female roles that
they are expected to play, Amish women impress out-
siders as being unexpectedly confident, forthright and
self-assured. Perhaps this is related to their culture’s
higher valuing of their roles and to the fact that both
sexes are taught that mutual respect — and not roman-
tic love — is the most important ingredient in marriage.
Perhaps too, it is because Amish women have been
relatively isolated from those social forces that have
partially defunctionalized the role of housewife ard
mother in the larger society, i.e., technological inno-
vations, smaller families, and the takeover of tradi-
tional family functions by other social institutions.

Education

Amish children begin full-time work in their mid-
teens since their formal education terminates upon the
completion of grade school. Schools are built and run by
members of the community and exist for the purpose
of teaching basic reading, writing and arithmetic: skills
that are considered to be useful in understanding the
Bible and in carrying on the business aspects of farm-
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ing. The Amish disdain any further ‘‘booklearning’ or
‘‘chairlearning,’’ i.e., conceptual forms of education,
and generally believe that what is most important to
them can best be learned through on the job training or
through other kinds of practical experiences. There are
no vocational schools, no forms of higher or profes-
sional education and no religious seminaries. Mili-
tary training is also tabooed because there is a strict
prohibition which forbids the bearing of arms against
other human beings, even in self-defense. Those rare
individuals who do desire to pursue their formal edu-
cation beyond grade school must first sever their ties
with their communities. But, if they choose to follow
this course of action, they do so in the full realization
that they will thereafter be subject to the ban, or
meidung, and be shunned, even by members of their
families, making it difficult or impossible for them to
ever return to Amish society. The ban may be imposed,
as well, upon those who marry outside of the faith, or
who join the military or go to live in cities or otherwise
adopt customs that are associated with modernity and
“‘English’’ society.*

The rejection of occupational and educational special-
ization by the Order has several significant sociological
connotations, two of which are of particular importance.
First, the rejection of specialized roles reduces the
emergence of economically-based, and educationally-
based, status differences between persons and fam-
ilies, thereby contributing to community solidarity and
reducing a major source of societal separation, aliena-
tion and competition. A second consequence of the fact
that the Amish are generalists is that they are far less
dependent, both as families and as communities, upon
the highly specialized social and economic institutions
of the larger society. Periodic resource shortages, un-
employment and boom or bust economic cycles, there-
fore, have had a minimal impact upon Amish life.
Through thrift and intensive agriculture, Old Order
families have generally managed to purchase farm land
for all of their sons and, consequently, full employment
has been virtually guaranteed to all who are willing and
able to work. Moreover, when their productive years
are over, the Amish elderly have the ‘‘social security’’
of knowing that they will be cared for, for the remainder
of their lives, by their children or relatives. In fact, the
Amish may be the only ethnic group in the United
States to repeatedly send their leaders to Washington
for the purpose of lobbying Congress to specifically
exempt them from all forms of welfare legislation?

John Hostetler, a sociologist who was raised in an
Old Order community until his parental family was
banned for their modernism — has written:

Self sufficiency in the economic life of the Amish
people is associated with agrarianism and occupa-
tions associated with nature, Closeness to the soil, to
animals, to plants, and to weather are consistent with
their outlook on life and with limited outside contact.
Tilling the soil was not a tenet in Anabaptism but
emerged as one of its major values when the move-
ment was banished to survive in the hinterlands.

* The Amish refer to other Americans as ‘‘the Eng-
lish.”” German is customarily spoken in Amish homes.
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Hard work, thrift, mutual aid, and repulsion of city
ways such as leisure and non-productive spending,
find support in the Bible and are emphasized in day-
to-day experience.*

Hostetler has further stated, ‘‘The Amish do not seek
to master nature or to work against the elements, but
to work with them.’’®

Comparison with other Cultures

From the foregoing descriptions of the Old Order’s
lifestyle, it is possible to identify two rather remarkable
sets of cultural similarities. The first is that Amish reli-
gious beliefs in many ways resemble the naturalistic
religions of the East, particularly Taoism and the mon-
astic orders of Zen Buddhism and Eastern Orthodoxy.
Secondly, the Amish way of life is, to a great extent,
consonant with the holistic precepts and emphasis of
modern ecology.

With the Eastern religions, the Amish share a rever-
ence for nature and naturalism, for simplicity, unpre-
tentiousness, communal self-sufficiency and pacifism;
they share, as well, a deeply rooted suspicion toward
all that is new, untraditional or highly ambitious in
human projects and undertakings.

An Ecological Community?

The second set of cultural similarities, i.e., to a
broadly emerging ecological ethic or moral philosophy,
can be better appreciated by relating the previous des-
criptions of Amish morality to a series of twelve ‘‘eco-
principles’’ that have been set forth by social philo-
sopher, Henryk Skolimowski. The following list of eth-
ical precepts are referred to by Skolimowski as charact-
erizing the ‘‘emerging philosophy of the 21st Cen-
tury.””® While I have added some parenthetical com-
ments for clarification, I have tried to remain faithful
to Skolimowski's more detailed interpretations. The
resemblance between this 21st century philosophy and
the beliefs of the ‘Old’’ Order should be immediately
apparent.

1. Ecophilosophy is
public.
2. Ecophilosophy is committed to human values,
to nature.and to life (and is OFposed to ration-
ality and to analytical modes of thought).
Ecophilosophy is spiritually alive (and is anti-
thetical to consumerism and materialism).
Ecophilosophy is comprehensive and global.
Ecophilosophy is concerned with wisdom (not to
the mere acquisition of information).
Ecophilosophy is environmentally and ecologi-
cally conscious.
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7. [Ecophilosophy is aligned with the economics of
the quality of life (bigger is not necessarily
better).

8. Ecophilosophy is politically aware (however,
political statements are made not so much by
voting behavior, but by demonstrating one's
political position through a life-style).

9. Ecophilosophy is concerned with the well-being
of society (with society being viewed as an
expression of man's spiritual being).

10. Ecophilosophy is vocal about individual res-
ponsibility (rights of individuals should not be
delegated to specialists, experts or machines).

11. Ecophilosophy is tolerant of transphysical phen-
omena (knowledge should, besides being prac-
tical, attempt to understand the cosmos, it is
‘‘the ladder we climb to reach the heavens'’).

12. Ecophilosophy is health mindful (one has a
moral obligation to preserve one’s health).

Rather than attempting to explain how each of the
above principles individually applies to Amish life, I
would prefer to argue for their general and holistic
applicability, while acknowledging the existence of cer-
tain exceptions. For example, Amish family size is typi-
cally larger than might be considered ecologically des-
irable from the stand-point of global population growth
and, similarly, the Amish sometimes do employ the
services of specialists, especially those in the health
professions, i.e., doctors, dentists and optometrists.
Despite the existence of a few such exceptions, how-
ever, several of which could themselves be attributed to
the high value which the Amish place upon health and
life, I believe the overall correspondence between Sko-
limowski’s eco-philosophy and Amish beliefs remains
substantial and valid.

Further evidence for the ecological functionality of
Amish ways comes from current trends in American
society, which in its very recent efforts to conserve
energy — and to preserve health — has increasingly
adopted ideas and practices that have long been famil-
iar to the Old Order. For example, a small but growing
number of conventional farmers have been emulating
the Amish practice of employing draft horses for plow-
ing and cultivation. The use of horses, however diffi-
cult, permits a farmer to earn a profit on a small frac-
tion of the land that would ordinarily be needed to make
the payments of a large tractor. Moreover, horses eat
hay instead of oil, they reproduce themselves, and they
provide an excellent source of organic fertilizer.

Yet another evidence of the ecological ‘‘progres-
sivism’’ of the Amish are the recently-evolved subcul-
tures of (non-Amish) woodcutters whose members ven-
ture forth from the nation's towns and suburbs each
weekend in search of fuel for their newly-installed
woodburning stoves. Or, again, we could consider the
recent scientific findings that have documented the
health benefits of vigorous physical exercise, or of not
smoking cigarettes, or of eating garden-raised foods,
etc. There is also a large body of scientific studies that
have correlated physical and physchological illnesses
with differing rates of social change in people’s lives
and with the stresses of modern forms of work! The
list could be greatly expanded but the point is that
many Amish customs and practices, which once
seemed merely quaint or old-fashioned to outsiders
have, since the onset of the current energy/environ-
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mental crisis, often been adopted by sizeable segments
of the larger society.

Technology _

Finally, evidence for both the ecological — and moral
—. functionality of Old Order culture may be inferred
from a brief consideration of Amish technologies.
These are technologies which, to borrow E. F. Schu-
macher’s term, are appropriate or people-centred and
are designed to serve the needs of small producers,
rather than of huge industrial conglomerates.® Schu-
macher quotes Gandhi as saying that ‘‘there should be
no place (in Indian society) for machines that concen-
trate power in a few hands and turn thé masses into
machine minders, if indeed they do not make them
unemployed.’’® :

The three criteria of appropriate technologies, acc-
ording to Schumacher, are: (1) that they be cheap
enough so that they are readily accessible to everyone,
(2) that they be suitable for small-scale application, and
(3) that they be compatible with man’s need for creativ-
ity. Schumacher believes that out of these three charac-
teristics is ‘‘born non-violence and a relationship of
man to nature which guarantees permanence.’”"

Most Amish technologies are indeed appropriate
when judged by the first two of Schumacher’'s three
criteria. The only criterion which presents a particular
problem for analysis is the third. Is plowing with
horses, for example, really any more creative than
plowing with a tractor? The answer to this question
depends upon a number of factors, including the moral
value which people place upon working close to nature,
or upon working with living animals rather than with
machines. Another important factor is the use that non-
Amish farmers might make of the time that they save
by using tractors instead of horses. Does the average
non-Amish farmer actually utilize this ‘‘free’’ time
more creatively than does the (working) Amish farmer?
Or, does the non-Amish farmer employ this extra time
to perform alienated work, or to indulge in uncreative
leisure-time activities?

These are difficult questions to answer categorically,
but I suspect that much, if not most, of the time that is
‘‘saved’’ by machines in American society is ultimately
“wasted,’’ in the sense that it is used non-creatively,
by the majority of those who operate, or who control,
these machines. (The notion of alienated leisure being
almost as familiar a theme in Western thought as the
concept of alienated work.) In any event, given Schu-
macher’s attitudes toward nature, work and leisure,
there can be little doubt that he would view most Amish
technologies, as being more creative than their conven-
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tional alternatives, at least if the social and economic
contexts of Amish life were also taken into account.

What Schumacher would find undesirable would be
the typically unreasoned and intellectually unexamined
manner in which the Amish tend to reject innovation,
including new technologies. This, however, is a separ-
ate problem and does not, in itself, negate the appro-
priateness of their existing technologies. For Schu-
macher, social innovations should always be rationally
and critically examined, especially in relation to their
probable moral and ecological consequences. The
societal decision to accept, modify or reject a technol-
ogy, then, should be based neither upon the unexam-
ined traditions of folk societies, nor upon the unexam-
ined economic myths of urban societies, i.e., bigger is
better, etc. Reason alone should serve as a guide for
the evaluation of social innovations, but the reason of
which Schumacher wrote was one that was strongly
committed to nurturing and protecting human and ani-
mal life and was therefore quite unlike the cyclopian,
growth-obsessed rationality of secular societies. From
the standpoint of such a morally enlightened rational-
ity, Amish society must surely be found lacking — pri-
marily because of its mistrust of reason — but, perhaps
worse, industrialized societies must be found doubly
lacking, both in their rejection of humane values and in
their misuse and perversion of reason for inhumane
ends.

Besides their use of appropriate technologies, the
Old Order fulfills several other requirements which, in
Schumacher’s view, are additional indicators of a
balanced and humanitarian social order, these include:
self-government, community self-sufficiency, popu-
lation decentralization, escape from fossil fuel depen-
dency, freedom from consumer-orientated education
and freedom from structural unemployment.’ The latter
requirements could almost have been written to des-
cribe the Amish and no further evidence appears neces-
sary in support of my original thesis; that is, that Amish
culture and social life closely approximate the emerg-
ing ideals of ecologically-oriented utopian thought.

A Soul-Destroying Culture?

Probably the most obvious criticism that can be made
of Amish society is that the cultural conservatism and
social conformity which the Old Order demands of its
members outweighs any possible benefits to them and
that Amish life is not truly life-enhancing or life-
expanding. It can, indeed, be viewed as a lifestyle
which, by contemporary standards at least, is severely
limiting of human potentialities and creativity. If com-
parative suicide rates are used as criteria of dissatis-
faction, it is noteworthy that the Amish rates are
slightly above the national average and are highest for
adolescent males.” This is a situation which Hostetler
attributes, however, not to Amish beliefs alone, but to
the psychological confusion which many youths experi-
ence when they first come into contact with sharply con-
flicting outside values.”® If Hostetler is correct, then
Amish suicide rates should be lowest in those areas in
which their youth have had the fewest contacts with
outside social values. Suicide statistics, in other words,
should not be simplistically cited to condemn Amish



society, for these statistics may equally reflect the
influence of the dominant society’s values.

The fact that Amish society does stereotype roles and
does stifle individual creativity — by the standards of
Western societies — indicates, 1 think, a cultural
aversion that is not so much directed against the mani-
festations of the life-impulse, as it is against those
aspects of industrial civilization which are themselves
perceived by the Amish as being life-threatening.
Nevertheless, the practical effect of this antipathy to
the outside world is that a substantial minority of
creative and/or non-conforming individuals finds
Amish life to be intolerable. Between 5 and 10 per cent
of all children, for example, eventually leave their
communities.” On the other hand, it has been esti-
mated that Amish society is growing twice as fast as
conventional society and is expanding into more and
more regions.’”

How can these contradictory trends be reconciled and
interpreted? Apparently, the Amish have sacrificed
some of the potentialities of a non-conforming minority
for the purpose of ensuring the social and cultural
stability of a conforming (and growing) majority. Acc-
ording to the sociologist Durkheim, it is the same kinds
of social and cultural freedoms that favor the develop-
ment of the creative genius that also favor the develop-
ment of the criminal’® The Amish, by rejecting indus-
trial civilization almost in its entirety, together with its
attendant freedoms and pluralisms, have, at the same
time, greatly reduced both of these forms of ‘‘devi-
ance’’ within their society. But, again, have the Amish
lost more than they have gained, paying far too high a
price for social stability? Perhaps. Yet the repression of
individuality in their society most strongly affects a dis-
satisfied minority and can hardly be compared, in terms
of its destructive consequences, with the failure to
repress individuality in industrial societies. I am not
merely referring here to such problems as neurosis or
suicide, which are social maladies shared by the Amish,
but also to such widespread forms of repression and
destruction in modern societies as bureaucratic insensi-
tivity, sociopathic greed, self-indulgent consumerism,
corrosive competitiveness, planned obsolescence,
environmental despoilation and, particularly, to epi-
demic rates of irrational violence — from domestic
abuseto rape and murder.

Conclusion: Individualism or Community?

Ecology teaches us that there are no free rides and
that there is a price to be paid for all human choices. It
may be that the defense of individual rights has rea-
ched such an extreme in Western societies that the
majority are rendered virtually defenseless against
certain individuals. If industrialized societies are ever
to implement ecologically-sound social and economic
policies on a significant scale, it is difficult to see how
this could be accomplished without first de-emphasiz-
ing the rights of individuals and emphasizing collective
obligations. In brief, if a more ecologically sound
society is to be attained, people must be taught to exer-
cise, not only their rights, but their responsibilities.

Finally, I do not wish to be misunderstood as sug-
gesting that Amish society can serve as a type of ready-
made sociological blueprint for the correction of most of
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the ills of complex modern societies. The Amish are a
people with problems of their own and in significant
ways resemble folk societies the world over. As individ-
uals, they typically have little rational understanding of
the purposes and functions of their own institutions and
they, however gradually, are increasingly comprom-
ising with the forces and demands of the outside world.
At the same time, there is much that can be learned
from these ‘‘plain people,’’ for they are in possession of
a collective and cultural wisdom which the leaders of
industrial societies, despite their rationality and sci-
ence, seem to lack.

What I am suggesting is that social thinkers and
social scientists should re-study folk societies, like the
Amish, using perspectives that have been freshened
and informed by our growing understanding of ecologi-
cal principles and relationships. From studies of this
kind, various forms of new knowledge can be expected
to emerge, some of which may be practical and of
immediate usefulness, and some of which may be of
subsequent usefulness, either because it improves our
theoretical comprehension or because it inspires our
sociological imagination to a heightened sense of what
is socially possible. Out of such an improved ‘‘imagin-
ative understanding’’ will hopefully come ever-more
refined and comprehensive social models; models that
may ultimately function as convincing and compelling
alternatives to existing forms of industrial social organ-
ization.

In the meanwhile, I am convinced that Amish society
can serve as a viable, visible alternative for a minority
of (non-Amish) people in the United States. I am specif-
ically thinking of those families — and collectivities of
persons — who want to become farmers but who lack
the necessary capital and/or inclination to become
involved in large-scale agri-business operations. For
these people, the Amish can serve as a living example
of what can be done to become socially and economic-
ally successful as small-scale farmers. Given a willing-
ness to adopt the form and the spirit of Amish culture
— if not its exact content — and given a like commit-
ment to the use of appropriate technologies, I can see
no reason why other Americans should not be equally
successful.
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Few fishes in the oceans and rivers
of the world have attracted as much
attention as the salmon. They are
native only in the northern hemis-
phere, in latitudes 40 to 70 degrees,
in Europe and North America, home
of the Atlantic salmon (Salmo salar)
and in western North America and
eastern Asia, home of the six species
of Pacific salmon. Both Pacific and
Atlantic salmon have suffered seri-
ous declines in abundance in the past
two centuries but the Atlantics have
now reached a nadir. They have dis-
appeared from many countries and
may be on the verge of extinction in
others like France and Spain.

When man first entered western
Europe, probably towards the end of
the last Ice Age, Salmo salar was
abundant in hundreds of rivers from
northern Portugal to the Arctic
Ocean. They migrated far into the
interior to reach their immemorial
spawning grounds, to the foothills of
the Alps in Switzerland along the
Rhine River and to the foothills of the
Urals in the Pechora River in Russia.
Salmon are among the world’s great-
est ocean travellers, criss-crossing
the Atlantic (and Pacific) on orbits
imprinted in their chromosomes,
travelling on a fairly precise sched-
ule of one to four years before re-
turning to their home rivers to
spawi.
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There were ample runs of salmon
in all the Baltic countries until fairly
recent times as well as in France,
Portugal, Spain and the Low Coun-
tries, Scandinavia and the British
Isles. Iceland had (and has) small
stocks and Greenland one or two
rivers supporting salmon. In North
America Salmo salar is found in
numerous streams from Long Island
Sound to Ungava Bay.

The earliest known association of
man with Salmo salar may be seen in
caves of northwestern Spain and
southwestern France. For example,
in a cave near the Vézére River, a
tributary of the Dordogne, bones
have been found left by Palaeolithic
cave dwellers of fish common at that
time in the streams — pike, bream,
carp, dace and salmon. On the floor
of the Grotte du Poisson, about two
kilometers from Les Eyzies, there is
a sculpture in low relief of a salmon,
and another on the floor of the cave
at Niaux, near Tarascon sur Ariége
in the foothills of the Pyrenees. They
are the work of artists who probably
lived 20,000 years ago.

The first writer to mention the
salmon was Pliny the Elder (1st
century A.D.) who in his Natural
History said that it was the most
esteemed of fishes along with mullet
in the western part of the Roman
Empire. One may surmise that
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salmon graced many a banquet of
the Roman nabobs like those des-
cribed in the Satyricon of Petronius.

The Spanish and French Experience

There are so few salmon now in
the rivers of France and Spain, and
none in Portugal, that one is sur-
prised to find many references to
them in historical and literary docu-
ments. Thus in the original play
about Don Juan, called The Trickster
of Seville written by the prolific 17th
century Portugese playwright, Tirso
de Molina, we are told that the citi-
zens of Lisbon, situated on the Tagus
River,

Can buy great loads of fish

And most from their own doors are

able

To catch as many as they wish.

And from the nets where salmon

flounder

It’s scarce a stone’s throw to the

dish.

There have not been any salmon in
the Tagus for many decades nor in
any other Portugese stream, while in
Spain only a few thousand are now
taken annually whereas in the 19th
century catches of 600,000 to 900,000
were recorded. Excessive netting
combined with the blockading of
rivers by mill dams and small hydro-
electric plants built without fish
passes, plus the construction of fish



ladders at impoundments that were
defective or permitted to dry up,
prevented the salmon from reaching
their spawning grounds on many
rivers. In the chaotic period of the
civil war (1936-1939) streams were
looted by peasants living on the edge
of poverty, taking salmon for the pot
or needed income.

After General Franco, an ardent
angler, became dictator he banned
commercial fishing for salmon in
1942 and turned the resource,
greatly reduced by overfishing for
decades, over to the sportsmen. The
salmon rivers were divided into two
groups, cotos or preserves, and free
waters. The cotos consist of the
Narcea and Deva-Cares in the prov-
ince of Asturia and the Eo in Galicia;
they are among the five best of the
dozen or so streams still containing
salmon. To fish them it is necessary
to have a permit from the State Tour-
ist Department. On the free rivers
farmers who have riparian rights can
obtain half the fishing licenses for
reserved sections of the streams
while the remaining half go to
sportsmen. The rivers are carefully
patrolled by the Guardia Civil, wear-
ing spruce grey uniforms and tri-
corner patent leather hats, who are
known for their toughness.

Franco’s policy boosted the runs
for a short period, but as the govern-
ment failed to spend much money on
conservation and enhancement
measures, the resource continued to
decline. Meanwhile the number of
fishing licenses sold jumped from
about 10,000 in 1950 to 150,000 in
1965, and angling pressure moun-
ted. As a result, Salmo salar is barely
hanging on in Spain. The late Max

Borrell, Franco's fishing mentor and
companion, told me in 1974, ‘‘After a
generation or two, Salmo salar will
be as dead as the dodo in Spain. I
hope I may be proved wrong."’
Dissipation of its fabulous salmon
is, in the eyes of conservationists,
one of the tragedies of recent French
history. The Rhine, Loire, Seine,
Garonne, Dordogne, Gironde, and
Adoyr, complex river systems that
issue from the towering mountains
and flow across the sweet and undu-
lating countryside, provided ideal
habitat for salmon that used to be
abundant down to the 19th century.
French chefs created some of the
most renowned of salmon dishes, as
any good French cook book reveals,
for as Abraham de la Framboisiére,
court physician of the 16th century,
said, ‘‘The tender flesh of the
salmon, oily, sweet, very appetizing
and excellent to the taste, is prefer-
able as a delicacy to all other fish.”’
The freshwater fishes were cheri-
shed and protected by the Crown and
nobility until the Revolution of 1789.
““‘Owners usually took good care of
the rivers in order to assure an ade-
quate return of the fishes to the
spawning grounds,’”’ says Roger
Bachelier, historian of the Loire fish-
ery. In the happy agricultural age,
before the advent of the Industrial
Revolution which has played havoc
with the environment and biotic com-
munities, French rivers — like the
English — usually ran limpid and
clear. The watergates of the mills
were closed every night and on
Sunday so that the entire flow passed
over the channel. When the flow was
heavy, arrangements were usually
made to permit the ascent of the fish.

Salmon traced on clay ground of a cave at Niaux.
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Fishery laws were recodified by
Louis XIV’s minister Colbert in 1667
in the interests of conservation and
attempts were usually made by the
proprietors of the rivers to sustain
the runs.

After the Revolution of 1789 the
nobility was deprived by the Legis-
lative Assembly of its fishing rights,
thus opening the streams to the pub-
lic and to overfishing. Under the
Consulate the fishing rights on navi-
gable waters were vested in the state
and public fishing was permitted;
riparian owners were allowed to take
fish on their rivers if they were not
navigable. Thus the salmon, always
in great demand, were made avail-
able to large numbers of people,
many of whom, called Instricts Mari-
times (veterans of the Navy) were
given prescriptive netting rights in
the estuaries and tidal waters,
passed down from father to sons.
Protected by the government, they
mercilessly netted the salmon and
were able to ignore closed seasons
and other regulations. At the same
time, as in other countries, French
rivers were increasingly encroached
upon by weirs and mill dams in the
19th century, and some were canal-
ized or polluted. Men of property ar-
gued that they had the right to use
the waters they owned as they
pleased and got away with it, as
in the United States and Britain. In
the early decades of the 20th century
hydroelectric projects, and later
nuclear power stations, usurped
major salmon rivers like the Loire,
making it increasingly difficult for
the fishes to reach their spawning
grounds.

Fishery officials protested against
the overfishing and loss of habitat.
They sought to curb the nationalized
power agency, Electricité de France,
in building hydroelectric projects
without fish passes. As Richard
Vibert and Louis de Boisset said in
their remarkable book, La Péche
Fluviale (1944): ‘“To produce kilo-
watts is doubtless a good thing but it
is better in an era of scarcity, and
without expense, (to have) food
which is as abundant as it is nutri-
tious.”’

Efforts to preserve the Salmon

Over the years continued efforts
were made by conservationists to
save the salmon. Occasionally agree-
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ments were negotiated by the
government bureaux that were in the
interest of fishery conservation. Such
was the pact promulgated by an
interministerial committee in 1929
which set aside seven rivers — the
Aulne, Ellé, Allier, Adour (in part),
Gave d’Oloron, Gave de Mauleon (in
part), and the Nive — on which pres-
ervation of the salmon took prece-
dence over industrial use and hydro-
electric licenses were no longer
granted. On seven additional rivers,
mostly in Brittany, the salmon had
equal priority with industry and if
power dams were licensed safe-
guards for fish migration were as-
sured. These considerations were
not always observed in succeeding
years and for every step forward in
fishery conservation two steps back-
ward were taken. Salmon catches de-
clined as rivers and parts of rivers
went out of production. In the Loire
Basin, for example, catches ran as
high as 30,000 in some years in the
1890s but thereafter dropped stead-
ily until only 1,350 were recorded in
1962 and much fewer in the 1970s. It
seemed to be impossible to persuade
the French government to take posi-
tive action, to finance the building of
hatcheries, subsidize research on a
decent scale, curb the netters, and
force the dam builders to provide
fishways, or undertake any other en-
hancement programmes. What is
left of the French salmon is found in
some Breton streams, the Allier, a
major tributary of the Loire, and in
some affluents of the Adour River.
Total catches by anglers and netters
probably do not exceed 2,000-3,000
salmon and grilse per year, and
sometimes less.

Contemplating the melancholy
fate of the salmon, Vibert and de
Boisset in La Peche Fluviale said:

Woe to the guardians of wealth
who, through ignorance or the
crime of carelessness, have per-
mitted the property of which they
were the keepers to slip through
their hands, since they can be sure
that God on the Day of Judgement
will make them pass on the left
side.

This judgement can be applied to
other nations that were once en-
dowed with a cornucopia of salmon
and other valuable fishes and let
them slip out of their hands, so to
speak.
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Salmon in other European Nations

Salmo salar has not fared too well
in other continental countries.
Leaving the Low Countries (Holland
and Belgium) with their depopulated
rivers like the Rhine and Moselle, we
find that the turbulent North Sea
used to send a plenitude of these
fishes into the Weser, Elbe and other
major rivers before overfishing and
habitat destruction left them salmon-
less. The Gudenaa, Denmark’s
major river, had a sizeable stock as
late as the early 20th century, but
they have disappeared.

Moving eastward, two major river
systems, the Vistula and Oder,
draining large parts of Poland and
Germany, respectively, and empty-
ing into the Baltic Sea, once teemed
with salmon. The Oder is now
salmonless while the Vistula sup-
ports small runs in a few of the upper
tributaries.

A 1975 report on the Baltic coun-
tries by the International Commis-
sion for the Exploration of the Sea,
lists seventeen rivers in Finland, two
score in Sweden, and eight major
streams in Russia that still produce
Atlantic salmon. The ICES estimates
that some 4.5 million smolts are sent
down to the Baltic annually, of which
about 75 per cent come from Sweden
and the rest mainly from Finland and
Russia. A unique water law in
Sweden makes it mandatory for
developers of hydroelectric power to
replace salmon and other valuable
fishes in rivers blockaded by their
dams with an equal quantity of fish
produced by artificial propagation.
Thus the Swedes contribute the
largest proportion of salmon found in
the Baltic Sea, their feeding grounds
but over half of the catches are made
by Danish fishermen — Denmark
has no salmon left. Russia's Atlantic
salmon stocks are small compared to
its vast Pacific salmon resource
found in the rivers of eastern Siberia.
However, the Soviet government en-
deavours to maintain the runs of
Atlantics by a large programme of
artificial propagation.

Norway is in a unique position in
the salmon world. It has actually
seen an increase in stocks in the pre-
sent century, at least until commer-
cial fishing got out of hand in the
1970s. In the Middle Ages a consid-
erable proportion of Crown revenues
came from taxes on salmon and her-

ring fisheries. However, ‘‘as the
centuries passed,’”’ says Magnus
Berg, a Norwegian biologist, ‘‘and
population increased, many rivers
were closed by traps or other gear, or
by dams, and in some of them,
especially in southeast Norway, the
salmon almost  disappeared.’’
Bagnets, a Scottish invention, be-
came the most popular gear in the
rivers: their numbers increased from
about 200 in 1875 to 9,000 in 1903.
Rivers were festooned with these
nets until fishermen discovered they
could take more salmon offshore
than in the rivers and fjords.

The trend was reversed after
World War II as the government
began to take an active part in con-
servation and enhancement. Many
hatcheries were built, fishways were
erected over difficult cascades and
waterfalls, and some 600 miles of
spawning grounds were opened up.

Around 1966 there arose an ocean
drift net fishery in territorial waters
which made serious inroads in the
breeding stocks of salmon, attract-
ing German, Swedish and Faroese
boats as well as Norwegian. Not until
1977 were regulations for curbing
drift netting introduced but the drift-
ers often defied the government and
continued to fish with as many nets
as they wished until the govern-
ment promised to pay them full com-
pensation for stopping. The impact
of drift netting has been to reduce
the runs in many excellent rivers,
especially those frequented by
sportsmen who come from many
countries to hook the prince of game
fishes.

Britain: A slow Decline

From the beginning of recorded
history the British Isles, blessed with
abundant rainfall and numerous
rivers, have been renowned for the
variety and abundance of their fresh-
water fishes, of which salmon are
the largest and most in demand.
There were few sizeable streams in
England, Wales and Scotland, as
well as Ireland, from which the
people in the Middle Ages could not
draw much of their food supply. By
the 13th century there was
already a considerable export trade
in salmon from Aberdeen, Glasgow,
Berwick and Perth with England and
the continent. This trade continued
to prosper: for example, in the reign
of Charles II some £200,000 worth of



Scottish salmon were being exported
annually in good years, suggesting
that catches were of huge propor-
tions.

Travellers like Richard Franck,
Celia Fiennes and Daniel Defoe in
the 17th and 18th centuries noted the
prodigality of the rivers. In his Tour
Through the Whole Island of Great
Britain (1724-1726) Defoe records
astonishing harvests in some fami-
liar rivers. In Caithness and the
north of Scotland, he said, there is
‘‘salmon in such plenty as is scarce
credible and so cheap that, to those
who have any substance to buy with,
it is not worth their while to catch it
themselves. The fish taken at Perth
and all over the Tay is extremely
good and the quantity prodigious.
They carry it to Edinburgh, and to all
the towns where they have no sal-
mon, and they barrel up a great
quantity for exportation.”” And so
on.
The Tweed at its peak was a bon-
anza river. According to the 18th
century naturalist Thomas Pennant,
a boatload of salmon, and sometimes
two, could be taken on a single tide
at Berwick, and sometimes up to 700
fish were swept into a stationary net
in a day. Farmers in the Vale of
Tweed, renowned for colourful noc-
turnal salmon spearing and similar
sports — celebrated by Sir Walter
Scott in Guy Mannering — depended
on the fish for a considerable portion
of their winter’'s food. Such prodi-
gality is now only a memory.

In the 19th century, cotton mills,
potteries and other manufacturing

plants blighted the Midland coun-

ties; iron and steel mills scarred the
green Welsh valleys. The mining of
China clay defiled rivers in Cornwall
and Devon. Bourgeoning industrial
cities usurped pellucid rivers and
polluted them: Manchester the Irk
and Irwell; Liverpool the Mersey
estuary; Sheffield arose at the con-
fluence of Sheaf and Yorkshire Don;
Newcastle on the Tyne; etc. The pot-
tery towns of Staffordshire ruined
parts of the Trent. An anonymous
writer penned an epitaph for the
Irwell the sentiment of which is
applicable to many industrialized
streams in Britain:

If with a stick you stir well
The poor old river Irwell
Very sick of the amusement
You will soon become
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For fetid bubbles rise and burst.
But that is not the worst.

For little birds can hop about
Dry-footed in the scum.

It took a long time for govern-
ments to institute some kind of con-
trols on pollution for the sake of
protecting public health. It took
much longer to pass laws to safe-
guard the purity of rivers in order to
protect fish and other aquatic life.
By 1860 the effects of the Industrial
Revolution and exploding urbani-
zation on the fisheries had become
manifest. Charles Dickens in his
periodical All the Year Round (July
1861) sounded the alarm:

The cry of ‘‘Salmon in Danger!’’ is
now resounding throughout the
length and breadth of the land. A
few years, a little more over-popu-
lation, a few more tons of factory
poisons, a few fresh poaching
devices . . . and the salmon will be
gone — he will become extinct.

Dickens exaggerated as usual but he
helped to focus on the urgent need

for better laws to protect the fresh-
water fisheries.

In Scotland industrial develop-
ment and urban growth centered on
the Rivers Clyde, Firth and parts of
the Tweed, all of which suffered
severe fish losses.

Salmon were netted on the
Thames as far as Maidenhead until
the first quarter of the 19th century.
By 1830 there were few left. Accord-
ing to the Thames Migratory Fish
Committee report of 1978, the causes
of the salmon’s disappearance were:
(1) ‘‘pollution both from untreated
sewage and industrial effluents in
the metropolitan reaches of the river
and some tributaries,”” and (2)
‘‘development of navigation for large
boats in the reaches above London
which required the construction of
the extensive series of weirs and
locks. They altered the flow of the
river over or through the spawning
beds, which were in some cases also
dredged out in the interests of navi-
gation.”’

Considerable

legislation  was
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enacted by Parliament after 1860 to
recodify ancient laws and enhance
protection of the runs and the rivers
in England and Wales and in Scot-
land, but they only slowed down the
irreversible decline of the stocks. By
1869, according to the Inspectors of
Salmon Fisheries for England and
Wales, ‘‘only 9,000 square miles out
of 36,000 which ought to be produc-
tive of this valuable fish produces
salmon at all.”’

To the end of the century more and
more rivers lost their salmon due to
habitat alteration and excessive fish-
ing. For example, the Tyne in 1872
yielded 120,000 salmon and grilse
but by 1900 the catch had dropped to
12,000 and within a couple of dec-
ades few salmon were seen spawn-
ing in this watershed. Only in recent
years have these fishes begun to
return, a result of purification.

In the past two decades, catches
in English and Welsh rivers have
averaged 360 tons per year, includ-
ing nets and rods, a fraction of what
they were a century and a half ago.
In Scotland the harvests have held
up much better and the resource
is considerably larger than south of
the border.

Relatively little is being done in
the United Kingdom however, to
enhance the wild stocks, and pollu-
tion still makes many rivers unin-
habitable. The Department of the
Environment in its periodical reports
on the condition of the rivers reveals
that most of those in the industrial
and heavily populated areas of Eng-
land and Wales are still grossly or
substantially polluted; the purest
streams are in Lincolnshire, Devon,
Cornwall and north Wales.

Meanwhile the scarcity of salmon
has inflated its price and encouraged
evasion of laws governing its fishing
Large quantities of fish have been
taken offshore illegally in recent
years and sold to foreign buyers who
land them at continental ports where
they fetch as much as £15 a pound.
In an effort to meet the demand a
salmon ranching industry has arisen
in Scotland, as in Norway, where the
fish are hatched in a hatchery and
reared in cages, not being permitted
to wander in the ocean. In 1979,
owing to the shortage of wild sal-
mon, a substantial poundage of such
fish was permitted to be sold in Bill-
ingsgate market in London, the lar-
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gest wholesale fish market in Eng-
land.

The future of Salmo salar in the
British Isles, including Ireland,
which began to build up its stocks
after World War II but permitted
them to be overfished in the 1960s
and 1970s, is not bright. As an edi-
torial in Trout and Salmon (July
1977) warned:

For the salmon time is running
out. It has suffered disease,
drought and Greenland netting.
Now it has to face even more in-
tensive netting in its own waters.
If finally it succumbs to the effects
of these accumulated pressures,
then so, too, will a whole way of
life in Scotland and other coun-
tries. If both are to be saved, far
more drastic action is needed, and
needed soon. In five years it could
be too late.

North America

In North America Atlantic salmon
have fared much better in Canada
than in the United States, owing to
the slower pace of settlement and
industrialization and its accompany-
ing horrors. ‘‘There are almost in-
credible tales of the hordes of sleek
salmon that filled the rivers in Col-
onial times,’’ says Dr. Wilfred Car-
ter, executive director of the Inter-
national Atlantic Salmon Founda-
tion, ‘‘We are told of streams choked
so thickly with ascending salmon
that one could almost literally walk
from shore to shore on their backs"’.
They were pitchforked by the wagon-
load in many streams and used for
fertilizer as well as food and shipped
in large volumes by schooner to
Britain.

About 25 New England rivers
originally had substantial runs of
Atlantic salmon, of which the Con-
necticut that flows across the
states of Massachusetts, Vermont
and Connecticut, and the Penobscot
in Maine were the most prolific. So
abundant were these fishes in the
Connecticut that when a housewife
in Hartford in the later 18th cen-
tury went to the fishmongers to buy
mackerel or shad she had to take sal-
mon as a tie-in sale!

As settlement spread and indus-
tries began to usurp New England
streams the anadromous fishes
found increasing difficulties in get-
ting to and from their spawning
grounds. Already by the end of the
colonial period the runs were dimin-
ishing in some rivers due to the cus-
tom of blockading their migratory
routes to impound water for a local
mill or settlement. Some commun-
ities, like Machias, Maine, passed
laws requiring by-passes at dams
and gaps in weirs, but they were
usually ignored.

By 1840 there were about 1,200
textile mills in the United States, of
which two-thirds were in New
England, drawing their power from
the rivers. The dams impounding the
streams were built with the know-
ledge they would disrupt the natural
flow and harm the fisheries. But the
prevailing attitude, as in other coun-
tries, was that industry is more
important than fish. Industrialists
like the Lawrences and Lowells who
built the mills on the Merrimack
River, that gave the death blow to its
salmon runs, were regarded as bene-
factors of mankind. They provided
jobs for many people, contributed
large sums to charity, founded edu-
cational institutes, endowed chairs at
Harvard, and were pillars of society
and their churches. They followed,
consciously or not, the old Testament
dictum that God gave man ‘‘domin-
ion over the fishes of the sea and
over the fowl of the air, and over
every living thing that creepeth upon
the earth.”” It did not bother them
that they were helping to extermin-
ate the fishes. They probably never
gave it a thought.

When Henry Thoreau canoed
down the Merrimack he mused on
the fate of the salmon, as recorded in
his book A Week on the Concord and
Merrimack Rivers:

Salmon, shad and alewives
were formerly abundant here,
and taken in weirs by the Indi-
ans, who taught this method to
the whites, by whom they were
used as food and manure, until
the dam and afterward the canal

F. Martin



at Billerica, and the factories at

Lowell, put an end to their mi-

gration hitherward; though it is

thought a few more enterprising

shad may be seen . . .

““Perchance after a thousand
years, if the fishes will be pati-
ent, and pass their summers
elsewhere, meanwhile, nature
will have levelled the Billerica
dam, and the Lowell factories,
and the Grass-ground (Concord)
River will run clear again, to be
explored by new migrating
shoals.

Salmon runs virtually ended on the
Merrimack around 1860. Later a fish-
way was erected over the 27-foot
dam at Lawrence but very few came
back. In 1886 anadromous fish cat-
ches on the river were 2,139 shad,
32,400 alewives, and 3 salmon.
Efforts to restock the river in the
19th century were futile. One by one
the salmon rivers of New England
went out of production, and in the
1950s Salmo salar was put on the
Endangered Species list in the Uni-
ted States.

After World War II a demand
arose for public angling for salmon,
and a costly restoration programme
was launched on eight Maine rivers
with state and private funds. Later,
when large amounts of federal
money became available, the Con-
necticut and Merrimack were in-
cluded in the programme. However,
depopulated rivers are difficult and
expensive to restore, even though
scientific know-how is available. Pol-
luted streams have to be cleaned up
so the fishes can live in them; fish
passes have to be built at hydro-
electric dams; hatcheries must be
able to produce large numbers of
smolts or fry for stocking the rivers.

Up to now the Atlantic salmon res-
toration programme has not lived up
to the hopes of its sponsors. The
greatest success has been obtained
on the Penobscot where fishways
were installed at eight dams at a
total cost of about £200,000, tough
anti-pollution laws passed by the
state of Maine forced polluters to
desist from fouling the rivers, and
old and new hatcheries have been
able to provide the stock needed for
repopulating the streams. It is hoped
eventually to establish a run of 1200-
1300 salmon on the Penobscot, per-
mitting an annual harvest of about
750 for anglers who have exclusive
use of the resource. In 1978 and 1979
the catch was less than half this
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The John Day dam on the Columbia River forms a reservoir 77 miles long. This view

shows the northern shore, fish ladder in the foreground, the spillways and power-

house. The dam was built to produce electric power and facilitate navigation but with

other high dams on the Columbia has helped to substantially reduce the once
fabulous salmon runs.

number, and roughly equal quan-
tities of salmon were caught on the
other eight rivers in the Maine res-
toration programme, a poor showing
for the vast expenditures entailed.

The Connecticut restoration plan,
equally costly, has not yet produced
enough salmon to justify an angling
season (no commercial fishing is con-
templated on salmon in New Eng-
land). In 1979 only 60 adults re-
turned from the hundreds of thou-
sands of smolts released into the
ocean in the previous three to four
years. Twenty of these were stripped
and the eggs fertilized to create a
gene pool which, it is hoped, will
become the basis of a native run of
salmon again in this vast river, now
purified and with many fishways
built at dams to permit their mig-
ration to the tributaries.

Conclusion

Canada, Scotland, Ireland, Nor-
way, Russia and Sweden account for
about 80 per cent of the world’s pro-
duction of Atlantic salmon; Finland,
Iceland, England and Wales nearly
all the rest. Total catches average
12,000 to 15,000 metric tons a year,
and have stayed at this level or de-
clined in recent decades.

The plight of Salmo salar seems to
get worse every year. In Scotland,
says J.R.W. Stansfield, as reported
in the latest newsletter of the Inter-
national Atlantic Salmon Founda-
tion, ‘‘the most pressing problem
. . . is the interception of her salmon
stocks by the drift netters of Eng-
land, Ireland and Scotland.’’ In the
United States, according to Lee
Wulff, the ‘‘greatest danger is that
we will not institute strong enough

eontrol regulations to safeguard
these very special fish."' In Ireland,
according to Dr. A.E.S. Went,
recently retired as chief salmon
inspector, it is ‘‘the high intensity of
the open sea drift-net fishery and the
difficulty of enforcing the existing
regulations, that is ruining the re-
source’’. In Canada, says J.T.H.
Fenety, ‘‘which has shamefully
mishandled its Atlantic salmon heri-
tage,’”’ the most important of the
many problems ‘‘is the inability of
the federal government, and to a
lesser extent, the provinces, to face
up to the very serious situation con-
fronting the Atlantic salmon re-
source, and to take the many obvious
actions necessary for the survival
and enhancement of the salmon."’

The Danish fishermen press heav-
ily on the Baltic stocks, and their
colonists, the Greenlanders (who
recently achieved independence)
account for about 10 per cent of
world harvests by their catches in
territorial waters and in Davis Strait
— these are fishes issuing from
Canada and the British Isles mainly
and would return to their home coun-
tries if not intercepted on their feed-
ing migrations. Efforts to control
high seas fishing have been in vain:
the nations cannot agree on a treaty
and the European Economic Com-
munity, dominated by France and
Germany who seem to have very
little interest in fishery conservation,
refuses to consider any limitation on
ocean catches.

Whatever the causes of the
salmon’s plight, a crisis exists in
most of the countries where they are
still found in substantial numbers.
And time is running out.
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Money bown The Drain

A rational approcdch to sewage
by P.J. Riley and D.S. Warren

D.S. Warren is director and P.J. Riley the ecologist for the Food and Energy

Since Roman times, human waste
products have been an embarrass-
ment to the British. Our policy has
always been to get them out of the
house as quickly as possible, either
out of the window ( ‘‘gardez l'eau!"’)
or down the sewerage pipe. How-
ever, if an article in the Sheffield
Morning Telegraph (3/6/78) is to be
believed, our flushing system in the
future could prove to be rather
expensive.

The Telegraph, under the apt
headline: ‘‘Parliament Gets Wind of
Sewer Problems’’, reported that the
Yorkshire Water Authority was to
spend £11.25 million on replacing
sewers and that it had no idea how
many of its sewers were collapsing
through old age. Sheffield is in the
process of spending £26 million on
replacing its main sewer. The North
West Water Authority is planning to
spend £240 million in the next twenty
years to renovate its ancient system.

The reason for this sudden need to
rebuild its sewers is simple — most
are falling to bits. They are mainly
Victorian; ones built in the first ten
years of this century can be con-
sidered modern. The problem is not
peculiar to the North and The Tele-
graph reported that the bill to re-
place all of Britain's ailing sewers
could be £28,000 million — a mere
£500 for every adult and child!

Given these very nasty economic
facts (which would make a big hole
in North Sea oil revenue) perhaps we
should reconsider the way in which
we deal with our waste. In the
present system, sewage is treated at
sewage works to reduce its toxicity
so that it can be discharged into
rivers and streams without doing
irreparable harm. This system of
treatment was devised in response to
a series of crises and consequently
turned out to be ill-conceived. The
first panic measures began after the
cholera outbreaks of the 1830s;
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Exeter led the way by building thir-
teen miles of sewers in six years
after 1842. It was not until the 1854
Broad Street Pump outbreak, when
10,000 died, that the cause of cholera
was definitely traced to contamin-
ated drinking water. Sewers were in-
stalled at a very rapid rate to protect
water supplies, with some success
but, alas, without considering the
rivers and streams into which the
raw sewage was piped. The use of
storm water drains (which were also
linked to rivers) for sewage disposal
was legalised in 1849, although the
practice of breaking into drains had
become common, illegally, for some
time.

The result of this rushed action
was to turn many rivers into open
sewers. In fact, it was the stench of
the Thames which prompted Parlia-
ment to form a Royal Comimission in
1898 to investigate. This proved to
be a prolific body, producing fifteen
volumes of reports in twenty years,
and it laid the foundations of the
sewage works systems of today.

Thus, we have gradually evolved a
highly sophisticated system for fert-
ilising the sea. Raw sewage, like all
animal manures, contains valuable
nutrients for plant growth. Many of
these nutrients disappear into the
rivers, and ultimately the sea, as
‘“‘acceptable effluent’”’. We now find
that this system, based as it is on
Victorian panic measures, when
knowledge of plant nutrients was
minimal, is going to cost £28,000
million — not to mention the energy
used in treating effluents and the
lost plant nutrients. There has to be
a better way of dealing with this val-
uable resource and reducing these
enormous costs. If the people of this
country are to be asked to contribute
£500 per head for a renewed sewage
disposal network, they should be
satisfied that the new system is
thoroughly thought out from the

start with the benefit of modern
knowledge in the relevant fields of
physics, chemistry and micro-
biology. The present system may
have been a marvel of engineering in
its day: but with a fresh start we
could do very much better.

Problems of Waste

There are three main problems
associated with human wastes:
(i) Their oxygen demand. High con-
centrations of organic matter added
to the natural environment rob the
water or soil of its oxygen and create
anaerobic conditions unsuitable for
higher plants and - animals. The
power of an effluent to remove oxy-
gen from the environment is expres-
sed as its Biochemical Oxygen De-
mand (B.0.D.) — the quantity of
oxygen it consumes in five days un-
der defined conditions. B.0.D. re-
sults from dissolved and suspended
organic matter which, although a lia-
bility in watercourses, becomes an
asset when properly applied to agri-
cultural land. In fact, it has been
suggested that the constant removal
of this organic matter from the land
via food for humans could lead to
deterioration of soil structure and
reduction in the productivity of farm-
lands.
(ii) Their microbiological contamina-
tion. Human faeces contain many
bacteria including disease-causing
organisms which present a health
hazard. In addition, various patho-
genic viruses, protozoa and worms
may be harboured in the intestine
and transmitted through sewage.
(iii) Their mineral content. High con-
centrations of nitrate, phosphate and
potassium in sewage can stimulate
the growth of water plants and algae
in streams, rivers and the sea, dis-
rupting their ecology. On the other
hand, if these nutrient minerals can
be conserved for use on farmland,
they represent a valuable resource.



Our present sewage works deal
only with the first of these problems
by reducing the organic content of
sewage before discharging it to
watercourses. The resulting organic
product, sewage sludge, may be
polluted with toxic industrial pro-
ducts and therefore unsuitable for
use on agricultural land. At present
most sewage sludge is disposed of
either as landfill or by dumping at
sea: only 40 per cent is used on the
land. The treated liquid effluent still
contains high concentrations of bac-
teria and viruses and much of the
mineral content of the raw sewage.
As a result, watercourses are con-
taminated, making many of our
rivers unfit for bathing, the ecology
of streams and coastal waters can be
upset and vast amounts of valuable
plant nutrients are wasted.

Bearing in mind the triple target of
avoiding water pollution, preventing
microbial contamination and con-
serving plant nutrients, it is worth
looking in detail at the chemical and
microbiological characteristics of
the three materials which make up
domestic sewage, namely: urine,
faeces and ‘greywater’ (the mixture

of bathwater, laundry and kitchen
effluent, also known as ‘sullage’).

It is clear that the three materials
are very different both in their com-
position and in their requirements
for treatment. What happens at the
moment is that the three are mixed
at the outset, then again mixed with
industrial effluents which are often
toxic to plant life. Given this noxious
mixture it is impossible for sewage
engineers to achieve the threefold
aim outlined earlier: it is evident that
a rational and satisfactory treatment
system depends on keeping separ-
ate, and treating separately, the
flows of urine, faeces, greywater and
industrial effluent.

A New Ethic of Disposal

The initiative for rethinking and
reorganising our approach to sewage
treatment is unlikely to come from
the waste treatment authorities, who
will have enough headaches patch-
ing up the existing network. The
scope for experiment lies with indivi-
duals and families in isolated homes;
with advisors working on new sys-
tems of sanitation in the Third
World; and in time, we hope, with

the experimental communities en-
visaged in A Blueprint for Survival.
These communities (which we have
taken the liberty of rechristening
‘New Villages') will be interested in
the conservation of resources and
could be pathfinders in the new tech-
niques of waste treatment.

Much of the technology for the
separate treatment of waste compon-
ents already exists and we have to
consider how this might be applied
in different situations: existing
towns and cities, New Village settle-
ments and isolated households.

If plant nutrients are to be con-
served by returning wastes to agri-
cultural land, a dispersed population
is preferable to very large human
concentrations in cities. New settle-
ments give greater scope for achiev-
ing an ideal system than existing
communities where options are lim-
ited by the need to make use of exist-
ing buildings and equipment. For
these two reasons it is useful to con-
.sider first how wastes would best be
treated in the ideal environment of a
New Village, then to see how the
system could be adapted for appli-
cation in other situations.

Table 1:

Volume (1/person/day)

Nitrogen (as N)
Phosphorus (as P)
Potassium (as K)

Concentration (g/litre) of:-
N
=]
K
BOD

Percentage distribution of:-
N
=]
K
BOD

Total population

Pathogens

1

Biochemical Oxygen demand (BOD)

Characteristics of sewage constituents (average)

Nutrient Content (g/person/day):-

Microbiological contamination:

Urine Faeces Greywater Total
1.16 0.25 80 1301
10.8 3.4 2.5 16.7

1.1 1.1 0.32 2.5
2.0 0.8 — 3.3?

10 24 25 59
9.3 14 0.031 0.13
0.95 4.4 0.004 0.019
1.7 3.2 - 0.025?
8.6 96 0.31 0.45

65% 20% 15% 100%
44% 44% 12% 100%

60%7? 25%"7 15%7? 100%
17% 41% 42% 100%

Normally Very i
steriie high Moderate High
Assumed Usually Assumed
Apsent present absent present

Sources: Gotaas (1956); Laak (1974); Hypes (1974).

Including the 50 1/person/day of pure water at present used for the transport of excreta along the sewer network.
2. Adjusted on the assumption that phosphate-based detergents are not used for laundry.
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Isolation of Faeces

In Table 2 the priorities are listed
for the treatment of the various sew-
age components. Perhaps the most
important condition which must be
satisfied is the isolation of faeces
both from watercourses and from
people, until all pathogens have
been inactivated. The public health
hazard of sewage comes almost en-
tirely from the pathogens in faeces
and of these pathogens the most per-
sistent are intestinal worm eggs such
as those of ascaris. Adequate treat-
ments to destroy these eggs include
heating over 55°C for at least an
hour (as in thermophilic anaerobic
digestion or competently controlled
composting) or storage for over a
year under hostile conditions (as in
the larger composting toilets).

As a general principle, the treat-
ment of faeces is best carried out on
a community, rather than a family,
basis in order to minimise handling
risks. For central treatment, how-
ever, transport of the material is
essential, either through a pipe or
via a collection system. Of these two
alternatives, we prefer a system
based on collection, since this avoids
the waste and contamination of large
volumes of clean water as well as the
expense of laying an extra network
of impermeable sewer pipes.

Obviously, primitive nightsoil coll-
ection systems such as those in use

in some Third World countries would
be unacceptable in the Western
world from the viewpoints both of
aesthetics and of public health; but a
hygienic and acceptable sewage coll-
ection system could be based on
some of the portable toilets now
available for use in caravans and
boats. Some of these toilets are
equipped with mechanical or water
seals so that in use they are at least
as hygienic and inoffensive as the
conventional water closet. Some
have detachable tanks which could
easily be exchanged for an empty
tank delivered on a regular basis. If
appliances such as these could be
produced in a more durable material
(say glass-reinforced plastics) for
general household use, they would
be ideal for a modern, clean and effi-
cient system of sewage collection.
One can envisage a service oper-
ating in a New Village whereby each
household would be supplied with
two portable toilets, one for liquids
and one for solids. These could be
collected and exchanged at intervals
and the contents delivered to a cen-
tral processing depot where faeces
would be treated by high-tempera-
ture anaerobic digestion (producing
methane) and urine stored in readi-

ness for agricultural use. Alterna-
tively, if some loss of nitrogen from

the urine were acceptable, one toilet
could be supplied to each household

and the contents digested together.
This would reduce the capital cost
and the need for public education.

A sewage collection system of this
sort would have to be complemented
by a greywater treatment system. In
a New Village, with agricultural
land readily available, the best solu-
tion is probably the drainage of grey-
water into shallow lagoons for oxy-
genation. Some nutrients can be
recovered from such lagoons by
pumping water from them for irriga-
tion in summer and by farming fish
and ducks in and upon them, as well
as periodically removing weed and
mud. Any surplus water overflowing
is sufficiently pure for safe discharge
to streams.

Industrial effluents should be ex-
cluded altogether from these sys-
tems. The wastes produced by parti-
cular trades are best treated by
methods developed specifically for
those wastes: in this way the chances
are highest of useful constituents
being recovered, and the cost of
removing any dangerous materials
is properly borne by the consumers
of the industrial goods produced
rather than by the general public.
The only exceptions might be quasi-
domestic processes, such as laun-
dries and food processing, which
produce harmless effluents similar to
domestic greywater.

Table 2: Properties of, and suitable treatments for, sewage constituents.

Material:

Urine

Faeces

Greywater

Industrial Effluent

Value:

Contains bulk of plant
nutrients in a form
readily available

for plant growth.

nutrients in less
readily available form.
High content of
organic matter.
Carbon: nitrogen
ratio favourable for
anaerobic digestion
or composting.

Contains some of plant Contains some
nutrients and organic
matter but in very
dilute suspension.

May contain useful
substances (e.g. metals)
in recoverable
quantities.

Health Aspects: Harmless.

Risk of infection: also
nuisance due to smell.

Slight health risk
and nuisance.

Often toxic.

Priorities in 1.
treatment:

courses.

crops).

Prevent faecal
contamination.
2. Keep from water-

3. Apply to land at
optimum time (i.e. to
seedbeds or growing

1. Isolate from people
and watercourses.

2. Inactivate pathogens.

3. Apply to land when
safe, preferably in
Spring.

1. Keep from streams
unless treated.

1. Isolate from water-
courses and land.

2. Recover constituents
if possible.

3. Re-use if possible.

Suitable methods

for treatment: crops.

Storage and use on

Storage for over 1 year
under hostile con-
ditions or raising
temperature over

55°C for 1 hour.

Direct use for crop
irrigation, or biological
oxidation in lagoons
or conventional works.

Specific treatment
depends on nature of
effluent.

s
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Conclusion

In summary, then, a suitable pro-
cedure for sewage treatment in a
New Village could consist of (a) coll-
ection of urine and faeces in separ-
ate sealed toilets for central treat-
ment; (b) drainage of greywater to
oxidation lagoons and (c) treatment
of trade effluents by those producing
them. Adaptation of this scheme for
existing towns in developed or deve-
loping regions should not be diffi-
cult: a simpler sewage collection sys-
tem based on one toilet per house-
hold (or fewer in underdeveloped
areas) would probably be preferred
as being more familiar; greywater in
this country could be treated in exist-
ing works but in drier, poorer coun-
tries it would probably be lagooned
and/or used for irrigation.

Isolated households with adequate
land could dispose of greywater by
irrigation or lagooning but a more
compact solution would be biological
filtration followed by discharge to a
stream or underground. Urine could
easily be collected for use in the gar-
den, but the single-household meth-
ane digester is by no means yet a
reality so a different approach is
needed for treating faeces on this
scale. The large and expensive com-
posting toilets such as the Clivus
Multrum and Toa-Throne can deal
with bathroom and kitchen wastes,
although of course much of the nitro-
gen content is lost during compost-
ing. Excluding urine from these
units would reduce nitrogen loss as
well as lowering the moisture con-
tent of the composting mass, which
may often be beneficial. The smaller,
electrically heated composting toilets
fit more comfortably into the average
house and the comments above
apply also to them. For those who
would rather avoid the expense of
the larger composting toilets, the
energy use of the smaller models and
the loss of nitrogen experienced with
both, an alternative strategy can be
based on the portable chemical
toilets which have already been men-
tioned. Storage of the contents (in-
cluding the recommended chemical
fluid), mixed with absorbent mater-
ials such as sawdust, chaff or ashes
in a watertight holding receptacle
for a year or more should ensure that
all pathogens are destroyed while
most of the nitrogen is retained. Use
of the material on non-food crops
gives an extra margin of safety.
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Naturally, our choice of methods
for sewage treatment is partly sub-
jective and possibly in some situa-
tions other procedures might be pre-
ferred which lay less emphasis than
ours on nutrient recycling and water
conservation. Nevertheless we hope
to have shown that the existing
sewer network is by no means the
last word in efficiency; that other
methods could fulfil its purpose more
satisfactorily; and that as the exist-
ing system faces mounting crises,
the vital need is for far more radical
thinking than has been evident so
far,

The capital value of the sewers in
this country, not including treatment
works, is now estimated at almost
two-thirds of a million pounds for
every thousand of the population. Of
this, over £70,000 — worth per 1000
population is reported to be in urgent
need of replacement. A thousand
people in a New Village, given
merely the £70,00, could build sew-
age collection and treatment facili-
ties vastly superior to the crumbling
network beneath our city streets.
The next few generations will inevit-
ably see significant dispersal of pop-
ulation from the cities and a pro-

gramme of providing facilities for
new rural settlements would be a far
sounder financial investment than
providing large new trunk sewers
for the large cities left over from the
Industrial Revolution.

With vision and determination, we
in this country could so arrange
matters that our rivers were pure
and wholesome and our farmlands
were guaranteed an inexhaustible
source of fertility. The alternative is
to spend vast sums on the treatment
of symptoms (now called ‘crisis
management’) to maintain a wasting
asset based on obsolete ideas: truly
money down the drain.

References

Gotaas, H.B. (1956) Composting. Sanitary
disposal and reclamation of organic
wastes. World Health Organisation Mono-
graph Series No. 31

Hypes, W.D. (1974) Characterisation of typi-
cal household grey water. In: Manual of
Grey Water Treatment Practice (Ed.
Winneberger, J.H.T.) pp. 79-88. Michigan:
Ann Arbor Science Publishers Inc.

Laak, R. (1974) Relative pollution strength of
undiluted waste materials discharged in
households and the dilution waters used
for each. In: Manual of Grey Water Treat-
ment Practice (Ed. Winneberger, J.H.T.)
pp. 68-78. Michigan: Ann Arbor Science
Publishers Inc.

Contrast Tours

ARCHITECTURE

MYTHS &
LEGENDS

AMERICAN SHRINES
1N ENGLAND

Special Interest Tours
of Great Britain & Europe

INDUSTRIAL

ARCHAEOLOGY

CONTRAST TOURS .

informative and Entertaining Travel.

Departures from Central London Area.

For Brochures, Booking Forms and Reservations, contact our Main Office:
25 Westbury Road, Westbury-on Trym, Bristol 6, Avon, England.

345



The Aftermcith

of Bikini
by

Glenn H. Alcalay

Glenn Alcalay is an anthropology
graduate from the University of
California and Rutgers University.
He worked in the Marshall Islands
as a Peace Corps volunteer to gain
medical compensation for the

islanders. He has appeared before a

Senate sub-committee and the
United Nations Trusteeship Council
to testify and is writing a book
about the radiation problems in the
Marshalls.

The Marshall Islands symbolize
Homo sapien’s arrogance and
stupidity, namely, the permanent
contamination of untouched beauty
in the name of defence.

The newly created Marshall Is-
lands Government (MIG) is about to
emerge as a separate entity after
thirty-four years of close ties with the
United States, the last in a series of
foreign rulers.' By far, the US has
had the greatest impact upon these
islanders, and the continuing effects
of the US’ nuclear testing program
pose serious health, ecological and
sociocultural problems for these un-
fortunate people.

Aside from the obvious damage
stemming from radiological contam-
ination, there has been additional
destruction of Marshallese culture
and society following the displace-
ment and consequent ‘‘musical
chairs’’ lifestyle of several island
communities in order to facilitate the
bomb test program. Under US
administration in the postwar period,
alcoholism, juvenile delinquency and
suicide have proliferated, whereas
these problems were relatively non-
existent before the US presence in
the islands.

Environmental and Historical Back-
ground

The Marshall Islands are spread
over an area of 375,000 square miles
(roughly the size of both Texas and
New Mexico) in the North Pacific
Ocean, and are the easternmost dis-
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Compoj was magistrate of Utirik atoll in March 1965 at the time of fallout.

trict in the larger geographical area
known as Micronesia. The Marshalls
consist of two parallel island chains
which run nearly north to south, and
the island group is comprised of
twenty-nine low-lying coral atolls
and five low coral islands.? The total
land area of the Marshalls is less
than 70 square miles, and it is the
vastness of the surrounding ocean
and the concomitantly intimate rela-
tionship the islanders have with their
marine environment that truly char-
acterizes the Marshallese way of life.
Indeed, the Marshall Islanders are
noted in the annals of sea-lore for
their long and precarious sojourns
across sometimes treacherous open
ocean with the use of their famous
“‘stick charts’’ as navigational aids.®

The Marshall Islands were ‘‘dis-
covered’’ by the Spanish in the 16th
century, but because of the paucity
of land in the Marshalls, the Spanish
confined their colonial activities to
the Marianas [slands, with Guam as
the island treasure. In 1788 an
English sea captain sighted Majuro

Atoll and the islands were named
after him. (The islands will be re-
named ‘‘Ratak-Ralik’’ — ‘‘Sunrise-
Sunset’’ — after their separation in
1981.)

It was not until the arrival of the
German traders and missionaries in
the middle of the 19th century that
the influence of foreign contact was
felt in the Marshalls, The Germans
taught the islanders to produce copra
from the dried meat of coconut, and
in 30 doing thrust the once-subsist-
ence islanders into a cash economy.
At the same time Protestant mission-
ary activity commenced in the
Marshalls with the establishment of
a mission station at Ebon Atoll in
1857* To this day Protestantism
remains as the predominant religion
in the Marshalls, and despite the
arrival of some Catholic priests
during the German period, Catholic
influence has been limited to only a
few atolls.

Japan became increasingly inter-
ested in the islands at the turn of the
20th century, but it was not until the



end of World War I and the Paris
Peace Conference of 1919 that the
islands were officially awarded to the
Japanese under a class ‘‘C’" man-
date of the League of Nations.

The Japanese pursued their colo-
nial interests in the Marshalls more
vigorously than had the Germans,
and they intensified the copra trade
and economic activity in general, and
aggressively set out to spread Japan-
ese culture in the islands. Japan also
looked upon the islands as future
settlements to help relieve burgeon-
ing population pressures at home.

Beginning in the late 1930s,
Japan began to militarily fortify
some of the atolls, such as Kwajalein
and Enewetak, and some of the fierc-
est Pacific battles took place on these
atolls when the American forces
arrived in 1944,

With the defeat of the Japanese,
the US assumed the colonial vacuum
in the islands, as Micronesia became
a ‘‘strategic trust’’ under the Trust-
eeship Council — which is part of the
Security Council — of the United
Nations in July 1947. Micronesia
came to be known as the “‘Trust
Territory of the Pacific,”’ and in this
unprecedented association of a
‘‘strategic trust’”” under the UN
Trusteeship Agreement, the US
pledged to:

‘. . . protect the inhabitants
against the loss of their lands

and resources . "' (Article
76b;2)

and also to
‘“. . . protect the health of the
inhabitants . . .”’ (Artic!» 76b;3)

The Nuclear Testing Program

In January 1946, the US Navy —
who administered the islands until
the Department of the Interior took
over in 1951 — cleared the way in
Washington D.C. for the nuclear test
program in the Marshall Islands,
which ultimately included more than
90 atomic and hydrogen bomb tests,
Bikini Atoll was selected as the site
for the first series of atomic tests
(code-named  ‘‘Operation Cross-
roads’’) because it met the several
criteria for a prospective test site:
(1) First of all, the Marshall Islands
‘“‘belonged’’ to the US under the
auspices of a UN mandate; (2) Bikini
was one of the northernmost atolls in
the Marshalls, and the prevailing
trade winds in that area would carry
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any fallout to the north; (3) there was
a natural deep-water harbor for
naval vessels and research ships;
(4) it was out of the shipping and air
lanes; and (5) Bikini had a small and
politically weak population of only
166 persons in 1946 which made it
rather easy to dispense with the
indigenous inhabitants.

In March 1946, the people of
Bikini were moved to the uninhab-
ited atoll of Rongerik 140 miles to the
east of Bikini, and which has a land
area of one-fourth that of Bikini.
With little more than two weeks’
supply of food and water, and with
the carrying capacity of Rongerik
being inadequate for a permanent
population,> the contradictions
inherent in the short-sighted and
expedient policy to relocate the ex-
Bikinians became manifest. During
the next several months the island-
ers on Rongerik made numerous
pleas for aid, and when a US phys-
ician visited their atoll in 1947 he
reported that the islanders were
‘“‘visably suffering from malnutri-
tion.”’

In the meantime, Operation Cross-
roads commenced on Bikini Island
with the detonation of two atomic
tests, ‘“Able’’ and ‘‘Baker,’” in June
and July of 1946, In all, Operation
Crossroads utilized about 250 ships,
more than 150 aircraft, and about
42,000 military, scientific and tech-
nical personnel, and the juxtapos-
ition between the large-scale oper-
ation on Bikini and that of the nearly-
starving exiles 140 miles to the east
illustrated very early the way in

which the US would administer its
new ‘‘trust.”’

Following Operation Crossroads at
Bikini, the Department of Defense
and the Atomic Energy Commission
(AEC) announced in December 1947
that Enewetak Atoll, to the west of
Bikini, would be needed for the next
series of atomic tests. Like the Bikin-
ians before them, the people of Ene-
wetak were forced to leave their
ancestral islands, and in another
expedient manoeuvre the people
were moved to Ujelang Atoll, the
most western and isolated atoll in the
Marshalls. Ujelang has about one-
fourth the land area of Enewetak,
and like their former neighbors, the
people of Enewetak nearly starved
on their new atoll because of the
inability of the atoll to sustain a per-
manent population. There is a lesson
in atoll ecology which US officials in
Washington continually ignored
when it pursued its nuclear experi-
ments in the Pacific: where land is at
such a premium — as it most cer-
tainly is for these islanders — there
is usually a very good reason why
some atolls have remained uninhab-
ited, namely, because they are
uninhabitable for permanent popu-
lations. This insensitivity to Mar-
shallese culture was later articulated
by Henry Kissinger, when as Presi-
dent Nixon's Assistant for National
Security in 1969, he responded to a
question about the affairs in Micro-
nesia by saying ‘‘There are only
90,000 people out there. Who gives a
damn?’’®

Meanwhile, the ex-Bikinians on
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Rongerik were finally evacuated
after two years of misery and near-
starvation, and in November of 1948
were taken 500 miles south to the
single island of Kili, where most of
the islanders remain today. Being a
single island and consequently not
having a lagoon, Kili presented new
problems for the exiled Bikini
people. The full force of the Pacific
Ocean pounds the perimeter of Kili,
and because the Marshall Islanders
rely upon the gathering of fish from a
protected lagoon with their nets,
spears, traps and outrigger canoes,
the ex-Bikinians once more nearly
starved after their relocation to Kili
Island.”

BRAVO: The largest US Bomb

On March 1, 1954, the US explo-
ded its second hydrogen device
(code-named ‘‘Bravo’’) from a 100-
foot steel tower on Bikini Island®
Within ten minutes of detonation,
the 15 megaton yield of Bravo pro-
duced a mushroom cloud that ascen-
ded to a height of more than 100,000
feet, or about 22 miles.

About an hour after the blast, par-
ticles of white, gritty ash covered a
Japanese fishing boat ( the not-so
Lucky Dragon) with 22 fishermen
aboard. The Lucky Dragon had been
illegally trawling for tuna in the
waters adjacent to Bikini, and after
the fallout occurred the fishing boat
headed back to Japan. Within a short
time afterwards, the radio operator
died of leukemia, and most of the
other fishermen eventually contrac-
ted some form of radiation-induced
disease.®

On Rongerik Atoll to the east of
Bikini, 28 US Rad Safe personnel
monitored the hydrogen test, and
when radiation levels exceeded the
maximum scale of their measuring
instruments (100 mrem/hr), they
took precautionary measures and
remained indoors until their evacu-
ation the following day. Interestingly
enough, the fate of these Rad Safe
personnel remains a mystery, as
there are no published accounts of
the medical consequences of their
irradiation, and a physician from
Brookhaven National Laboratory
recently informed me that he was
still attempting to locate these
people.

At Rongelap Atoll, about 100 miles
to the east and downwind of Bikini,

348

the 64 islanders noticed the powder-
like ash several hours after they saw
the great flash of light and heard the
roaring thunder of Bravo. The radio-
active ash eventually accumulated to
between two and three inches on
their island. About 25 miles away on
Ailinginae Atoll, 18 people from
Rongelap were also caught in the
fallout while they were on a fish-
gathering expedition. All of these
people from Rongelap were evacu-
ated by a US Navy ship more than
two days after the Bravo shot.

Utirik Atoll, which is about 275
miles to the east and downwind of
Bikini, also received fallout from
Bravo. The 157 people on that atoll
reported the radioactive ash as
‘‘mist-like’’ and because they were
unaware of the inherent danger of
the fallout, they went about as usual
until they too were evacuated by a
Navy ship more than three days after
Bravo.

It is interesting to examine some
of the peculiar circumstances sur-
rounding the Bravo shot, which was
about 750 times as powerful (and
“‘dirty’’ in a radioactive sense) as the
Hiroshima bomb. First of all, it is
surprising that there were no pre-
cautionary instructions given the
islanders on the inhabited atolls in
the area of Bikini: if they had been

forewarned, the islanders would
have received a significantly smaller
dose of radiation by either staying
indoors or in the lagoon during the
fallout period. Secondly, despite an
alarming meteorological report just
prior to the detonation of Bravo
which showed winds up to the 55,000
foot level heading in an easterly
direction toward Rongelap and
Utirik, and with an incomplete report
of wind activity about the 90,000 foot
level, the decision was made to pro-
ceed with the bomb test. Finally,
there was an inordinate delay in the
evacuation time for the islanders
which caused them to receive a maxi-
mum exposure to acute high-level
radiation.® Whether these peculiar-
ities were in fact the result of a series
of accidents and negligence, or
whether they were the product of an
intentional ploy to use human beings
as guinea pigs for radiation studies
will probably never be known for
certain, and the reader is left to
make this judgment. It should be
added that the US Congress is pres-
ently reviewing a bill to compensate
the estimated 400,000 ex-GIs who
were irradiated during the atomic
test program in New Mexico and
Nevada during the 1940s and 1950s.
Many of these people are now suffer-
ing from radiation-related diseases.
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Medical Effects of BRAVO

All of the 239 irradiated Marshal-
lese were evacuated and taken to
Kwajalein Atoll,”" where a special
team of 23 radiation experts were
flown in from the US, While on Kwa-
jalein, the exposed Marshallese suf-
fered the primary symptoms of acute
radiation sickness, which included
nausea, diarrhea, and itching and
burning of the skin, During the
second phase of radiation sickness,
about two weeks after irradiation,
medical examinations revealed that
about 75 per cent of the exposed
people suffered from beta skin
burns. Whole-body counts (WBCs)
were performed and blood tests
showed that blood platelets fell to
about 50 per cent after 25 days,
while the white blood cell count fell
to its lowest point about 50 days after
irradiation, Additionally, numerous

. cases of stillbirth and miscarriage
were reported during the early phase
of radiation sickness, and many
people suffered the loss of body and
scalp hair, or epilation.

All of the irradiated Marshallese
received an acute dose of high-level
radiation. Estimates of radiation
dose were extrapolated from minute
traces of radioisotopes present in
urine samples, and also from crude
measurements of radioactivity on the
affected atolls. Based upon these
estimates, it was calculated that the
people of Rongelap received an ex-
ternal gamma dose of 1756 (x 25)
rads, whereas 300-500 rads without
emergency medical treatment are
considered lethal. The people from
Rongelap who were on Ailinginae,
which is only 25 miles from Ronge-
lap, received a dose of 69 rads due to
the steep gradient in the exposure
between the two atolls. Finally, the
people from Utirik received a dose of
14 rads. It should be pointed out that
these figures refer only to the exter-
nal whole-body dose of radiation,
and exposure to specific parts of the
body (such as the thyroid gland) may
have been ten times higher due to
the properties of ionizing radiation.
Also, it should be mentioned that
these numbers are mere estimates,
and at the present time radiation ex-
perts are still working on the dosi-
metry associated with the Bravo shot
of 1954. In fact, several people from
adjacent atolls have contracted radi-
ation-induced diseases: it is now
believed that the fallout pattern from
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Bravo was far more extensive than
originally thought, and may have
affected the atolls of Likiep, Ailuk,
Bikar, and the island of Mejit.

Three months after the evacuation
in March of 1954, it was decided that
the people from Utirik could return
to their home atoll in light of their
relatively low exposure to 14 rads.

The people of Rongelap were not

so fortunate however, and were
moved to Majuro Atoll (the district
center) for three years after the
Bravo bomb because of their much
higher exposure. In July 1957, an
Atomic Energy Commission radio-
logical survey concluded that
“‘despite slight lingering radioact-
ivity’’ on Rongelap, it was safe for
the people to return home. Along
with the exposed people from Ronge-
lap were several Rongelapese, who
were not residing on Rongelap dur-
ing the fallout period, and the US
medical team decided to use these
unexposed people as a control group
in order to compare the effects of
radiation between an exposed and an
unexposed group of islanders. In
retrospect, this turned out to be
scientifically unsound because the
previously unexposed group became
exposed due to their uptake of radio-
nuclides through the foodchain on
Rongelap. In 1971, a Japanese medi-
cal team stated: ‘“‘Our conclusion
concerning the human test on the
people of Rongelap is that it was a
great mistake to permit the people
of Rongelap to return to their island
in July 1957 without sufficient work
having been done to remove radio-
active pollution from the island.”’
After the Bravo shot of 1954, the
AEC assembled a medical team from
Brookhaven National Laboratory
(BNL) on Long Island, New York,
and this medical team has conducted

regular examinations of the exposed
Marshallese. In their 3-year report
on Rongelap and Utirik, the BNL
team concluded that ‘“The group of
irradiated Marshallese people offer
a most valuable source of data on
human beings who have sustained
injury from all possible modes of
exposure.’’

Aside from the numerous cases
of stillbirth and miscarriage in the
ten years after their initial exposure,
it was assumed by the BNL medical
team that things were returning to a
normal state in the exposed popula-
tions. Then in 1964, ten years after
exposure to the fallout from Bravo, a
few cases of thyroid abnormality
(i.e. ‘“‘hypothyroidism’’) were dis-
covered in the Rongelap group.
Since that time about 40 thyroid
tumors have been found in the
Rongelap group, with four of these
tumors having been diagnosed as
malignant. It should be stressed that
more than 90 per cent of the people
who were under the age of 12 during
exposure have contracted thyroid
disease. And on Utirik, 16 cases of
thyroid tumors have been diagnosed,
with three of these being malignant.
All of the people who have contrac-
ted thyroid tumors have had surgery
to remove their thyroid gland and
the tumors, and all of the exposed
Marshallese must now take a daily
dose of a synthetic thyroid hormone
(called T-4 Synthyroid) for the rest
of their lives.

The BNL researchers cannot fully
explain why there is a much higher
ratio of thyroid cancer in the Utirik
group, where they received less than
one-tenth the radiation of the Ronge-
lap group. Also, in 1972 a young man
from Rongelap who was a year old
at the time of Bravo died of mye-
logenous leukemia, and is the only
known leukemia victim thus far. It
should be pointed out that one of the
major obstacles for ascertaining dis-
ease figures in the Marshall Islands
is the absence of any background in-
formation on the random occurrence
of disease. What is sorely needed
(and has yet to be accomplished) is a
comprehensive epidemiological
study in the Marshalls, and I have
just learned that the newly-appoin-
ted head physician for the BNL medi-
cal team has just resigned because of
the US’ refusal to conduct such a

study.
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Several clues about late-occurring
radiation effects have been un-
covered from the BNL studies of the
exposed Marshallese. For example,
it is now known that Rongelap and
Utirik received rainfall after the fall-
out had accumulated on their
islands. Since the people rely on
water catchment systems for some of
their drinking water, it is easy to
understand how fallout, that had set-
tled on the tin roofs of the catch-
ments would have been washed into
the supplies of drinking water. The
level of internal radiation absorption
would therefore be determined not
only by the volume of water con-
sumed, but also by the amount of
food eaten before evacuation in 1954.
This would help explain some of the
great variance in individual doses
and in the incidence of radiation-in-
duced disease.

Another point to consider is that
aside from cesium-137, strontium-90
and other radionuclides emitted from
the Bravo fallout, radio iodine-131
(with a half-life of 8 days) and the
other short-lived radio iodines are
believed to be the culprit isotopes
responsible for the thyroid abnor-
malities. A radiobiological pheno-
menon is that the thyroid gland is
fooled by the unstable radio iodines,
and the thyroid readily absorbs these
isotopes because of their resem-
blance to normal, stable iodine.

Also, one of the most important
facts to be derived from all of the
radiation studies in humans is that
age at irradiation is crucial in terms
of the effects. That is, the younger a
person is at the time of irradiation,
the more susceptible they are to radi-
ation-induced pathologies. Since the
thyroid gland of a child is about one-
tenth the size of an adult’'s (1-2
grams at birth compared with 18
grams for an adult’s), young children
are at a much higher risk for con-
tracting thyroid disease. Put another
way, if you take the same amount of
radio iodine-131 and put it into the
thyroid gland of both a child and an
adult, the child would receive ten
times the concentration of the iso-
tope than would the adult. This
explains why so many of the Ronge-
lap people who were under the age of
12 at the time of the fallout have con-
tracted thyroid disease.

The question concerning the much
higher ratio of thyroid cancer in the
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Utirik group (which received less
than one-tenth the radiation of the
Rongelap group) has indeed been
one of the more perplexing enigmas
in the Marshall Islands studies. One
possible hypothesis suggests that
the lower radiation exposure in the
Utirik group merely tampered with
the cells of the thyroid gland and
thereby initiated the long latency
period required for the growth of a
malignant tumour. In contrast, the
higher level of radiation in the
Rongelap group may have destroyed
cells at the outset in the thyroid
gland which otherwise might have
led to a malignancy. If this hypo-
thesis is correct, it explodes the long-
standing myth that while high-level
radiation is considered dangerous,
low-level radiation is not. It may be
that low-level radiation merely has a
longer latency period for the deve-
lopment of a malignancy or a benign
neoplasm. For this reason low-level
radiation has recently been re-eval-
uvated and is now considered to be
much more deleterious to human
physiology than was previously
believed.

Conclusions

The legacy of the US' nuclear test-
ing program is continuing to plague
the Marshall Islanders. The people
of Rongelap and Utirik who were ex-
posed to acute radiation from the
fallout of the US’ largest hydrogen
bomb 26 years ago are still contract-
ing radiation-induced diseases, and
their future is uncertain.

In 1969 it was decided by the AEC
that the exiled Bikinians could return
to their home atoll. Rehabilitation
efforts were begun in the early and
middle 1970s, and by 1978 about
140 people had returned to Bikini.
When an AEC radiobiological survey
reported in 1978 that many of the

returned Bikinians had absorbed
dangerous levels of residual radio-
nuclides (notably cesium-137, stron-
tium-90 and plutonium-239) through
the foodchain, the people were once
again evacuated from Bikini. The
ex-Bikinians are presently lobbying
the US Government in the attempt
to reinhabit their home atoll.

On Enewetak, where a massive
105 million dollar clean-up opera-
tion has been recently completed,
the exiled Enewetakese are also try-
ing to return home. The proposed
Enewetak return poses many serious
problems for the returning islanders
because of the great variation in
residual radiation found on each of
the islets in the atoll complex. An
alleged ‘‘independent’’ radiation
assessment of Enewetak (which was
conducted by radiation experts
affiliated with the US Government)
recently concluded that it was safe
for the Enewetak people to return
home. Independent radiation experts
outside the Government have criti-
cized this recent assessment because
it under-estimates the radiation risks
at Enewetak. This discrepancy poig-
nantly illustrates the continuing un-
certainties about the health risks as-
sociated with radiation. The ultimate
decision about the Enewetak return
is presently being considered by the
Department of the Interior after
much infighting between various
Government agencies.

I think it is important to compare
the unfortunate fate of the Marshall
Islanders with the health risks of
the people who live adjacent to the
nuclear reactor of Three Mile Island,
or any population living near a nu-
clear facility or a waste disposal site.
During the early phase of the partial
core meltdown, there were unknown
emissions of radionuclides, includi..g
radio iodine-131. The Nuclear Regu-
latory Commission maintained that
these emissions were ‘‘below those
considered dangerous for humans."’
But in fact, the exact radiation levels
are still unknown, and we may not
know for several years just how
much radioactivity was released into
the atmosphere and local environ-
ment. Already there is some evi-
dence that damage has occurred: the
Pennsylvania State Board of Health
has concluded that there has been a

five-fold increase in birth defects in
the area downwind of the TMI reac-



tor during the year following the
accident. The people near TMI, like
the Marshallese, may some day ask
why they were not evacuated during
the reactor accident.

As a species in the nuclear age,
we face dire threats to our survival.
Our geopolitical situation is certainly
more unstable as the dangerous
notion of ‘‘limited nuclear war’’
gains momentum within government
circles, and as the potential for
nuclear terrorism by sub-govern-
mental groups becomes a contem-
porary reality.

In order to prevent further diasters
which nuclear technology spawn, it
is imperative that we learn about the
grim medical consequences of the
Marshall Islanders who were ex-
posed to radioactive fallout.

Footnotes

1 The Marshall Islands, along with the
Federated States of Micronesia (which
includes the districts of Kosrae, Ponape,
Truk and Yap) and Palau in the Western
Carolines will enter into an arrangement
known as “Free Association” with the
US. This new arrangement entitles the
separate island entities to conduct
internal and foreign affairs with certain
limitations, while the US retains the
authority to maintain security interests
and defense commitments in Micro-
nesia. For an excellent review, see Roger
S. Clark, ‘‘Self-Determination and Free
Association,”” Harvard International
Law Journal (21:1), Winter 1980, pages
1-86.

2 An Atoll is the uppermost part of a
submerged volcano built up of coral
polyps. A typical atoll is a necklace-like
chain of islets which encompasses a
lagoon, with an elevation rarely
exceeding 30 feet above sea-level. For a
thorough treatment of coral atolls, see
Herold J. Wiens' Atoll Environment and
Ecology, Yale University Press, New
Haven, Conn. 1962.

3 For a fascinating account of traditional
Marshallese sailing, see William Dav-
enport, ‘‘Marshall Islands Navigational
Charts,” Imago Mundi, (XV), 1960.

4 Alexander Spoehr, Majuro: A Village in
the Marshali Islands, Fieldiana: Anthro-
pology, Volume 389, Chicago Natural
History Museum, (1949), page 31.

5 In addition to the food shortages,
several species of reef fish which were
edible on Bikini were found to be

10

11

poisonous on Rongerik, which lent
credence to the historic legend that an
ancient spirit had poisoned the fish in
the Rongerik lagoon, and which
accounted for Rongerik never having
been inhabited.

Donald F. McHenry, Micronesia: Trust
Betrayed, Carnegie Endowment for
International Peace, Washington, D.C.,
1975, page 98. McHenry is currently the
US' representative to the United
Nations.

See Robert C. Kiste, The Bikinians: A
Study in Forced Migration, Cummings
Publishing Co., Menlo Park, California,
1974.

The first hydrogen bomb, code-named
“Mike” was exploded on Enewetak in
October 1952 with an estimated yield of
10.4 megatons.

The US paid the Japanese Government
$2 million in compensation a few years
after the incident.

See the Congress of Micronesia's
“Report on the People of Rongelap and
Utirik, 1973. This report was written
after the leukemia death of Lekoj
Anjain in 1972.

Kwajalein Atoll encompasses the
largest lagoon in the world, and is used
as a target for missiles fired from
Vandenberg Air Force Base in Califor-
nia, about 5,000 miles away. It has
recently been learned that some of these
missiles carried uranium in their nose
cones, and that this uranium has now
contaminated the lagoon at Kwajalein.

WE CAN TELL YOU

WHERE TO GET INFORMATION
ON ALMOST ANY ENVIRONMENTAL SUBJECT ...

EH OREhENerT  EDCS (RESLSCTE &

- - - - - - .

- = . = - [ g

. W e P T e e Gpe— E—
- | e - . [ § ] - - o
[N ] m - - H Bl B B oo
N | . - M O EE oW
N ] . - N A I o IE O
-e = S S
the international referral system

Atmosphere and climate

Biological agents and processes
Chemicals

Education, training and information
Energy: resources, supply and use
Food and agriculture

Fresh water

Human health and well-being

Land use and misuse

Legislation and policy-making
Management and planning
Monitoring and assessment

for sources of environmental information

If you have a specific environmental question, write,
telephone or telex the INFOTERRA national focal
point in the country where you reside or contact:

INFOTERRA Programme Activity Centre
United Nations Environment Programme
P.O. Box 30552, Nairobi, Kenya

Cables: UNITERRA Nairobi

Telephone: 333930, Telex: 22068.

Nature conservation

Noise and vibration

Oceans, seas and estuaries

Pollution

Population, human settlements and habitat
Radiation

Recreation and leisure

Renewable and non-renewable resources
Socio-economic effects

Technology and industry

Toxic substances

Wastes

Wildlife

The Ecologist Vol. 10 No. 10 December 1980

351



Educcting Engineers

Questions of Professional Responsibility

by

Peter Hartley

Dr. Peter Hartley is a cultural ecologist who teaches in the Human-
ities and Social Sciences Department at the Colorado School of
Mines and was consultant to the Ford Foundation. He has published
articles on American studies, engineering ethics and environmental

issues.

The development of modern technology has been a
great adventure that many people have justly regarded
as the conquest of nature. Until recently, most engin-
eers have prided themselves on making this conquest
possible. Many, perhaps most, still do. What other atti-
tude is possible for them? Can engineering be anything
else but the conquest of nature?

Perhaps it is obvious from my tone that I find the con-
quest of nature questionable at best. Yet I must immed-
iately make clear that I am not speaking from across a
supposed gap between the so-called ‘‘two cultures’’; I
am not opposed to engineers or engineering, nor am I
ignorant about them. I teach American Studies, Mytho-
logy, and Technical Writing to engineering students,
and I cannot take pride in what I do unless I can take
pride in what they are going to do. The question in-
volves my professional integrity as well as theirs. I can-
not have professional integrity unless my students
learn to have it. Therefore, although I am not an engin-
eer, the issue of professional responsibility in engin-
eering is inseparable from the issue of my own pro-
fessional responsibility, and it is also inseparable from
the day-to-day problem of how I should approach my
teaching. Further, the professional attitude of future
engineers is crucially important to society. It may be
one of the most important issues we can address.

If I were a humanist, my problem would be im-
mensely complicated and probably hopeless. Fortun-
ately, I am not a humanist. I am a cultural ecologist
with a literary background. Therefore, I can set to one
side the ‘‘two cultures’’ approach, which completely
blocks any meaningful resolution of the question. I can
point out with no discomfort that the past attitude of
engineers bears a close affinity, not to the vocabulary or
preoccupations of those who consider themselves hum-
anists, but to the dominant conception in our society
about the supreme importance of strictly human in-
terests in the general scheme of life. Humanism, if not
the cause is certainly the essence of that ignorantly
anthropocentric outlook. If as J.B. Bury suggests we
may call Diderot a humanist, then by the same token we
may say that engineers have been humanists! Nor is
the stance of Diderot very different in its ultimate sign-
ificance from that of Renaissance thinkers like Marsilio
Ficino and Pico della Mirandola.
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To forestall quibbles, I immediately admit that there
are important differences between Renaissance meta-
physics and the original Renaissance literary cult that
first became known as humanism. Diderot is more dis-
tant still from the literary ideal as such. Yet the pres-
sure of history allows us no choice but to use the term
““humanism’’ for that relentless trend in which, from
our perspective now, they all take part and become
identifiable with the purposes that have guided engin-
eering, as well as guiding the thrust of society. That
trend is the ever increasing tendency to consider
human life apart from all else — a tendency which in-
evitably becomes indistinguishable from the assump-
tion that life has no value apart from human purpose.
This humanist view displays and indeed constitutes
humanism’s inherently non-systemic, non-ecological
character.

Moreover, although an outlook such as Pico’s set
forth the notion of human improvement in terms which
abjured any concern for bodily welfare, the pressure of
historical assimilation has made all forms of improve-
ment inseparable under the rubric of ‘‘progress’’.
Progress promises a general amelioration of human
life, making possible for everyone good education, cult-
ivated humanistic sensibility, and not only the provision
of bodily necessities but the addition of every material
comfort. That education, insofar as it has been attain-
able, has of course been a humanist education singing
the praises of human achievement through the power of
human intellect, and in effect defining the world as
something for that intellect to exercise itself upon.
Even material comfort itself is subsumed under the
purposes which humanism in its more self-conscious
moods likes to dwell upon; I have heard people main-
tain that material progress is necessary to provide us
with energy slaves so that we can all be free to spend
more time exercising our more purely human (i.e. men-
tal) faculties.

In short, there is a comprehensive ideology we may
fairly call humanism, without necessarily having in
mind any one of the parochial ideologies that went to
shape it as a cultural and social trend. It is the dominant
ideology of modern times, comprehending as it does
both capitalism and socialism, and being not merely an
ideology, but the practical commitment of every society



that is modern or trying to become so. Its main pract-
ical effect is to increase without limit the per capita
amounts of resource use, pollution, and environmental
destruction. Its rationale is basically its commitment to
human self-importance — a generalized human ego-
tism that encourages socially and environmentally cor-
rosive egotism in every human individual.” Without
doing any injustice to the post of today’s self-conscious
humanist, we may say that the fundamental aim of
humanism is to improve the human condition. In prac-
tice, this means that engineering has indeed been at
the service of an outlook that at its foundation is
humanistic. Modern engineering has, in fact, had no
other purpose.®

Engineers follow notions of improvement set forth
originally by poets and philosophers dreaming a world
of perfect felicity for man. In its engineering manifes-
tation, then, humanism contrives to manipulate the en-
vironment in ways that its philosophical and literary
manifestations deem beneficial — to make improve-
ments that accord with human purposes. The attain-
ment of such improvement is called progress, which
has been the essential meaning of humanist thought as
that thought has evolved to dominate society. In those
terms we can even.regard modern science as a creation

of humanism. Operationally, modern science has been
humanism’s technique for defining the world as a

manipulable object and for discovering the basis for
effective procedures of manipulation. Engineers have
simply applied those procedures in carrying out pro-
jects determined by humanistic notions of improve-
ment.

The question of professional responsibility before me
as an interdisciplinary generalist teaching engineers —
and by rights even more urgently before engineers
themselves — boils down to whether we can define full
professional adequacy in engineering merely as tech-
nical competence to carry out such projects. In terms of
cultural ecology, this amounts to asking whether we
should try to establish a radical separation between
engineering and humanism to replace the fantasy sep-
aration that our cultural self-delusion has maintained. I
started out by asking whether we had to identify en-
gineering with the conquest of nature. In fact, human-
ism is the conquest of nature. This is humanism’s
fundamental arrogance and irresponsibility. Engineers
like to think of themselves as being committed to re-
sponsibility. Can engineering turn away from the con-
quest of nature? Can engineering behave with full re-
sponsibility? Can there be a non-humanist engineer-
ing?

I do not intend here to argue for nature in terms of
wilderness as such, though what I say mutatis mutandis
can apply in principle to the protection of wilderness.
However, the most immediate difficulty inherent to
the project to conquer nature is its effect on human
nature — its deleterious effect on society, and the con-
comitant diminution of human personality which results
from the loss of sustaining interpersonal fabric. Hum-
anistic egotism makes people unable to know society as
anything but an aggregate of separate egos, or the
earth as anything but an aggregate of mere non-human
bits and pieces. But notwithstanding the vaunted im-
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portance of those isolated egos, they become objects of
manipulation just as surely as the bits and pieces of
estranged nature do — and by means of the same pro-
cess. The industrial system is impossible unless most
people in the industrial machine obey orders like
robots. In The Abolition of Man, a good book of uneven
perspicacity, C.S. Lewis states a number of penetrating
truths. Here is the most important one: ‘‘Man’s power
over Nature turns out to be a power exerted by some
men over other men with Nature as its instrument.'’4
That, and not the environmental problem as usually
conceived, is the most immediate professional dilemma
of the engineer.

The exaggeration of separate human importance has
created a general social estrangement such that the
individual can have no real significance. There are no
longer any transcendent interpersonal bonds that can
confer fully differentiated individual significance.® En-
gineering has contributed to this situation not only be-
cause it has created the technological basis for indus-
trial production as such, but also because industrial
technology has been the means whereby the isolation of
individuals in socially irrelevant modules has become
possible Survival — even comfort — has become poss-
ible without reference to others. People's material
needs are provided for not through binding human con-
tact, but through mere distribution of standardized
goods and services, which can be routed in any combin-
ation and at any rate to any number of individual cust-
omers whose main relationship then is to the general
productive mechanism rather than to other people as
such. The mechanism requires that human behaviour
must be compatible with the requirements of mass pro-
duction; insofar as possible, individuals must be re-
placeable and interchangeable parts. Their relationship
with each other becomes as exterior and standardized
as their relationship to the mass system. Differentiated,
unique personalities become as impossible as the dif-
ferentiated social networks that once sustained them.
Quite simply, the energy that once flowed through
those networks no longer does; energy now flows in
wires and pipes. The effort to satisfy basic material
needs that once gave urgency in social relationships
and filled them with sustaining material content no
longer exists. It has been engineered out of existence
in an attempt to fulfil the humanist fantasy of libera-
tion from mundane concerns deemed unworthy of
the human intellect, or to realize the fantasy of pastoral
felicity and effortless accommodation.

The point is that engineers do not merely design
hardware; they design the material framework of
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society, and thus they design social relations as well. Its
effect on social ecology is the greatest ecological impact
of engineering. If engineers are to be fully professional,
they must take full professional responsibility for their
actions. Engineering must recognize and address its
social science dimension; the engineer must be a social
scientist as well as a designer of equipment and mater-
ial processes.

The alternative view, still probably typical of most
engineers, is that an engineer should merely react to
situations or requirements that he must accept as
given; he should not presume to make judgments
except in terms of his technical expertise, which should
be as narrowly specialized as possible so that he can be
maximally expert at what he does. Social responsibility
tends to be regarded in terms of adherence to govern-
ment regulations. In practice, an engineer who is edu-
cated to react will tend to criticize those regulations
only on the basis of whether they make his job more dif-
ficult. He will feel little professional obligation to eval-
uate and criticize policy on broader grounds, and cer-
tainly he will not feel obligated to take a public stand as
a professional on questions of resource use and general
ecological impact (including social impact) that go
beyond the purview of the regulations.

To be sure, technical competence is a sine qua non of
adequacy in any profession. But if technical compet-
ence is all we mean when we say an engineer is profes-
sional, then we cannot regard engineering as a profes-
sion on the same footing as other learned professions,
which are ultimately based on standards of ethics and
responsibility that go far beyond definition according to
merely technical criteria. We are left with a conception
of the engineer as no more than a high-grade techni-
cian, a functionary not fully professional — that is, with
no resonsibility for his actions beyond their technical
adequacy. A glorified mechanic. But someone who is
professional in the fullest sense is responsible for tak-
ing into account the ultimate meaning of his profes-
sional actions, and is expected to have the background
for doing so. We must assume that a real professional is
the ultimate authority for all his own professional acts
— then he can’t pass the buck, can’t define himself as
someone who merely reacts to given situations.

Medicine affords the most readily understandable
examples of what full professional responsibility en-
tails. We quite rightly demand that physicians base
their judgments ultimately on considerations that go
beyond the criteria of mere technical feasibility. Good
surgery, for example, is far more than surgery alone —
consider the ethics of plastic surgery with respect to
patients who want to act out fantasies. Nor does the
physical and mental welfare of an individual patient
provide absolute grounds for judgment. In deciding
whether to perform abortions, a physician must bring
to bear his philosophy of social welfare, and must base
that on a still broader philosophy about the meaning of
life.

Medicine should also take into account the effect of
social organization on individual welfare — and this,
perhaps, should receive the greatest emphasis. Yet this
is exactly where medicine has been most remiss in its
professional obligation, even though Rudolph Virchow
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pointed out medicine’s social obligation as long ago as
1848 in his analysis of the relationship between poverty
and disease. As René Dubos remarks, Virchow's find-
ings imply that medicine must be a social science.®

On just such grounds I maintain that truly profes-
sional engineering must be a social science. Medicine
provides an excellent comparison, because it is now so
obvious that problems of medicine and engineering
intersect. Engineering must be a social science, and
must also be something of a medical science and a bio-
logical science. Evidence that most cancer is due to in-
dustrial pollution establishes that beyond doubt. The
truly professional engineer must ask whether he has
any right to help manufacture a questionable substance
or engage in a process which releases questionable
wastes. Nor should he assume that a substance is harm-
less until proven otherwise; the only responsible atti-
tude is to maintain that any new substance, or any un-
usually large concentration of a previously existing sub-
stance, will be harmful, and that we should not manu-
facture it until it is proven harmless. Physicians are not
the only ones culpable for thalidomide; the engineers
who made possible its manufacture are equally to
blame.

In the past we have taken the unwarranted liberty of
making radical changes in an environmental system
that we did not understand; yet we have long known
that random changes in any orderly system are likely to
do harm. We are not dealing in vague sentiment here
— from a strictly engineering point of view, it should
appear most reasonable to hold suspect any proposed
radical departure from conditions which prevailed at
the time when the human species developed its present
phylogenetic constitution. We should be particularly
wary of biochemical effects.

Such practical questions of systemic integrity can
show us how to establish a real separation between en-
gineering and humanism. Unlike ostensive humanism,
engineering can assimilate systemic, ecological think-
ing. To the extent that it does, we will have the non-
humanist, responsible engineering we so badly need.
At present, many engineers advocate a ‘‘broader’’ cur-
riculum for engineering students. Naively, they sup-
pose this would require a better grounding in the
humanist tradition, which panders to their desire for
cultural approval. Those of us in engineering education
who have been immunized against the self-adulating
rhetoric of humanism must disabuse our engineering
colleagues before they overload the curriculum with
humanist propaganda. Grounding in traditional human-
ism will merely deceive the students into feeling well-
educated, while making them better able to rationalize
their acts and fend off real systemic analysis.

To develop an adequate philosophy, engineering
does not have to borrow from humanism. The principles
of good systems design should provide an adequate
basis, as long as engineering develops a broader per-
spective regarding the systems it deals with. Engineers
must begin to apply good engineering analysis to issues
that in the past they have pretended to ignore. Engin-
eers have produced many unanticipated and undesir-
able effects not because they have failed to be human-
ists, but because they have failed to be thoroughgoing



as engineers. Adequate grounding in systems science
will make obvious the fact that even a concern for medi-
cal effects as such is not good enough for good engin-
eering; the social organization which brought about
those effects is also part of the problem. This is why I
emphasize the social aspects of the considerations to
which engineering must pay attention.

In the long run, there is little point in merely design-
ing ways to mitigate the deleterious effects of produc-
tive operations when such effects are the inevitable
result of the principles constituting the organizations
involved — principles that engineers have fostered
without understanding the implications of what they
were doing. Industrial pollution does not continue be-
cause people are unaware or unconcerned, but because
people generally have no control over what is going on,
even at the local level. The activities of giant corpora-
tions dominate our lives, and as long as we accept the
principles on which they operate, we will be helpless
before them. Engineers are the ones who have done
most to enable the development of industrial giantism,
with its attendant transformations of community life,
family life, and behavioural values generally, not to
mention its virtual destruction of competitive free
enterprise. Ironically enough, most engineers tend to
view themselves as social conservatives. Yet their act-
ivities have made and continue to make inevitable the
most radical kind of social change, all because they re-
fused to examine the implications of what they were
doing.

Even if engineers as a group would prefer to avoid
the responsibility of full professionalism, society cannot
allow them such a luxury any longer. What engineers
do is too important; the effects of their activities are
too profound. The advice of a physician affects one life
at a time; the advice of an engineer may determine
whether hundreds of people develop cancer ten or
twenty years later. We can no longer afford the kind of
ignorant specialization that hampered understanding in
the past. We must insist on the most rigorous, fully
developed, and comprehensive kind of professional
standards in engineering, and we must give engineers
an education that makes them capable of living up to
standards of that kind.

This involves some fundamental re-thinking about
the very nature of an engineering curriculum. The edu-
cation I mean must be integral with technical instruc-
tion; it cannot be a mere addition to the technical curri-
culum. Courses aimed at giving ‘‘breadth’’ tend to be
superficial, and to be regarded as extraneous by thes
students. If we cannot make the change an integral part
of engineering instruction, we will continue to graduate
engineers who have only the technical skill to perform
as narrowly based, irresponsible functionaries having
no conception of the larger and more important effects
of their activities. Formal training in humanist thought
patterns will only mask their basic failure, while en-
couraging them to adopt the snobbish élitism typical of
those who have humanist pretensions.

Once we reject subservience to humanist ideology,
we no longer have to fear that a broader engineering
curriculum would interfere with the development of
technical competence. As I have said, a meaningful
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approach to ecological (including social) problems
would first of all require broader understanding of the
most fundamental skill that any engineer must have —
the ability to analyze and comprehend the system with
which he must deal. Systems analysis is a basic method
of ecological study, which the ecologist tries to make as
rigorous, as exact, as quantitative as it can be. Ener-
getics is an essential topic for systems analysis in eco-
logy, and along with the study of material and informa-
tion flow it should be a basic topic for an approach to
non-humanist engineering. Properly understood, this
approach provides a tool for social analysis organized in
a way clearly relevant to the technical considerations of
engineering, couched in a language easily assimilable
to the language that engineers already know. An engin-
eer should know how to think about social organization
as a control system. All engineering is essentially
systems engineering of one kind or another; our aim
must be to give every engineer a more generalized
understanding of systems thinking and an ability to
apply that thinking to a wider range of systems, making
it possible for each engineer to relate his speciality to
its broader systemic context in a professionally mean-
ingful way.

Present engineering education is in effect a method
for training people to ignore insofar as possible every-
thing that does not bear directly on the immediate tech-
nical problem. The main result of this is a tendency to
suboptimize partial systems models in terms of very un-
realistically defined criteria of ‘‘demand’’ and ‘‘need."”’
These simplistic criteria enable planning to go forward
without any analysis of systemic context and systemic
alternatives. To proceed in such wilful ignorance is un-
professional.

The systemic view, which we could also call the oper-
ational or realistic view, would enable the engineer to
take a much more solid pride in his work. We could
even call this view the conservative view, for a conser-
vative in the best sense is someone who is process-
oriented — that is, ‘‘concerned for the on-going inter-
relationships and effects of elements within the system
on each other.”” Tt is also the only conceivable profes-
sional view. At present, a technically competent engin-
eer is in the position of designing good components for
use in a badly designed overall system — a system that
we could rapidly re-design for better energy efficiency,
without any essentially new technology, and without
radical social change.

Engineers are supposed to thrive on challenge, and
re-designing our entire system is no more than engin-
eers have already done or enabled others to do. As I
have noted, the pervasive changes that have created
our present situation, including massive social changes
that most engineers probably deplore, are a direct
result of technological innovations developed by engin-
eers who lacked an adequate concept of professional
responsibility. They evaluated their activities in terms
of immediate outputs, thus blocking awareness of what
they were really doing. They failed to see that every
output is also an input that changes systemic organiza-
tion.”

Recent engineering has made everyone more and
more dependent on distant sources over which they can
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have no direct influence. Engineering has designed a
situation in which increasing control by centralized
bureaucracies has become inevitable. The monstrous
federal bureaucracy that fills conservatives with such
disgust is a monument to the degree of impact engin-
eers have had; their headlong rush to introduce tech-
nical innovation has completely revolutionized our poli-
tical life, making local self-regulation and independ-
ence nearly impossible.

Highway construction provides an excellent example
of profoundly revolutionary social engineering. The en-
gineers who design highways at the same time com-
pletely re-design the communities along the route,
without consulting the inhabitants, who are then easy
prey to unscrupulous entrepreneurs who thrive in a de-
stabilized environment. Qur community deterioration
has been engineered, whether deliberately or not.
Nothing else short of enemy invasion could have trans-
formed communities so entirely in so short a time.

Highways also destroy farmland, both directly and
by causing suburban expansion. Agricultural land has
disappeared at the rate of a million acres a yeu:zr."j Thus
highway engineers — we might as well call them high-
waymen — without protest, warning, or comment
design and put into effect the most criminal resource
destruction of all time. Scorched-earth warfare is no-
thing by comparison. Clearly this loss is not an agricul-
tural problem, but an engineering problem — or,
rather, any basis for pretending that there is a boun-
dary between the two has entirely disappeared. A good
engineer must be conversant with the agricultural prob-
lem in order to assess properly the feasibility of a given
highway project. Similarly, he must be conversant with
the social effects of his design. In any change associ-
ated with technological activity, the social problem is
the engineering problem.

Worse than the highway problem is the general
manipulation of society by the industrial commercial
bureaucracies, all pretending to offer choice while clos-
ing off options. Corporate economics really amounts to
a cullusion of private interests in a non-accountable
private government controlling nearly every detail of
our lives. The limited liability corporation defined as a
juridical person is a new kind of control system, and as
such it is a suitable topic for engineering analysis. From
a systems point of view, the bad thing about such gov-
ernment is that it is unnatural — that is, it is badly des-
igned and has to be maintained by an excessive energy
flow. It is an attempt to deny systemic reality. It is
inherently irresponsible, since it is set up precisely to
allow those in control to affect others without paying
attention to the full responses of those whom they
affect. Thus to inhibit diversity of response from within
a system is automatically to increase the energy cost of
maintaining the system.” Any engineer should be at
least minimally conversant with what systems analysis
might have to say about such a problem, and should be
ready to contribute to the analysis from his own point of
view.

A still more profound effect of relentless technolog-
ical change has been the fundamental re-design of
basic personality — i.e. standard behaviour patterns —
due to a complete change in the material basis for inter-
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personal relations and for the expectations that people
have. We have engineered individual self-reliance out
of existence. People who are cogs in a giant centralized
corporate machine are not going to be self-reliant,
though they may cling to the fantasy and soothe them-
selves with rhetoric. But they feel their helpless-
ness, so they become addicts to the drug of consumer-
ism, the endless purchase of endless trivial products.
The systemic effects of technological innovation have
created a population with an ever-increasing proportion
of individuals who demand instant gratification, who
have been programmed to ‘‘need’’ constant novelty.
Such people represent a new kind of typical personality,
incapable of restriction, incapable of permanent rela-
tionships, intolerant of life’s ordinary demands. They
are no longer differentiated individuals whose lives
have unique value, but interchangeable components
in jobs where replacements are always available, and
one is as good as the next. The same inevitably be-
comes true of personal relationships. One worker is as
good as another, one job is as good as another, one
spouse is as good as another. This is freedom as des-
igned by our present technology, the creation of engin-
eers who just wanted to do their specialized thing, and
let somebody else worry about the consequences.

Whimsical self-indulgence is inevitable in a society of
frenetic mobility, where an interchangeable technology
creates interchangeable communities full of inter-
changeable people — the existence of one the function
of the other. ‘“Where are the conservative satisfactions
of preparing a meal, working up a sweat digging in the
garden, doggedly finishing shovelling the driveway?
What are we being conditioned to need and feel?’'” The
flat sameness of mental life reflects the surroundings.
Flat and yet full of violent random motion, people rush-
ing to and fro. A perfect analog of increasing thermal
motion due to increasing energy flow — more and more
violent, rapid, and interchangeably identical. ‘‘Due to
the impact of technological development . . . . the co-
operation and communication that used to accompany
life’s chores is being built out of our social systems . . . .
The family has become atomized as a result of the
impact of technological devices, conveniences and
values on home life.”’7 Indeed, the engineer who pro-
vides such devices or provides the materials and energy
for them is a social engineer without parallel.

In fact, we do not even need subtle analysis to prove
that our system tends to maximize energy and mater-
ials consumption, nor do we need to argue about whe-
ther such a tendency is indefinitely sustainable. We
need only ask how to decide on what energy and re-
source and organizational criteria we must use to in-
dicate a consumption level that is sustainable, and how
to apply those criteria. How should we go about des-
igning a system that will stay at a sustainable level?
This is clearly the engineering and social question for
our times, and I should not have to ask it — any profes-
sionally responsible engineer should have thought of it
ten years ago. Unfortunately, engineering has failed to
develop real professional responsibility because, as I
suggested at the outset, engineering has been domin-
ated by humanist values, which are inherently anti-
systemic and, therefore, inherently irresponsible. The



humanist dream of ‘‘progress’’ to which engineers
have devoted themselves is a manifestation of human-
ism's fantasy concerning what it regards as human
freedom, dignity, and power. Manipulation of the world
both exhibits these things and proves that such mani-
pulation is justified — if you are free, you have a right
to act freely. There is a built-in tendency, therefore, to
identify ‘‘progress’’ with anything that increases the
amount of energy and material that people control.

When the inevitable ill results of such behaviour be-
come too obvious to ignore, those non-engineers con-
sciously devoted to ostensive humanism pat themselves
on the back for being sensitive enough to notice the
problem, while they chide engineers for creating it. The
engineers then are supposed to take care of it. Non-en-
gineering humanists are proud of themselves for hav-
ing well-articulated noble sentiments, and they feel
that they have fulfilled their obligation when they voice
these sentiments. These non-engineers assume, how-
ever, that the solution to a problem will always allow
them to retain unlimited control over energy and mat-
erials, and they humanely insist that all people should
have such benefits. Thus the key to humanism — that
is, to ‘‘progress’’ — is a belief that we can have our
cake and eat it, too — that we can somehow ignore the
second law of thermodynamics. That is the belief em-
bodied in our society’s basic design assumption that
energy and materials use should increase every year —
that we should attempt to maintain unlimited growth.
The fact that engineers have accepted such a design
assumption argues that engineers have been trained to
be humanists first and engineers second.

Engineers by themselves cannot solve our problem,
but if engineers will not take full professional responsi-
bility for what they do, we will all continue to be help-
less. Engineering education may be the key to the mod-
ern dilemma. Those who have addressed this problem
have usually suggested, in effect, that engineers need
more humanist propaganda. But engineers are already
unconscious humanists, much to our detriment. The
cure is not to make them conscious humanists, but to
make them able to apply systemically and ecologically
valid engineering analysis to the humanist assumptions
that have dominated them and the rest of us. Engineers
must become responsible for the social meaning of their
acts. Only then will they truly have professional integ-
rity. Only then will they truly benefit society.
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REPORTS

The Decath of
Joe Harding

It is afternoon when we arrive at
the small town of Paducah, Kentucky.
Here is located one of America's
three uranium enrichment plants,
with approximately 2,400 employ-
ees. An increasing amount of inform-
ation has lately been coming from
here on mysterious diseases and un-
usually high mortality in cancer,
probably as a result of long-time
work with uranium and with the toxic
chemicals used in enrichment.

This evening we'll meet Joe T.
Harding, 58, who for years has had
grave physical troubles after working
at the plant. But the company has
refused him, as so many others, any
compensation.

Joe has just returned from seven
weeks at a hospital in Memphis. He
no longer consults doctors in his
hometown Paducah.

"l did that for many years,” says
Joe. "But you see, here the doctors
don't dare tell you the truth and
sometimes they don't even dare to
examine you properly. They tell you
one thing verbally, at their office —
‘that's nothing normal, it's probably
radiation damage' — but when you
ask them to put it on paper they
never do it. Or they write that they
don't know.

"They are afraid of being sued by
the company. Union Carbide domin-
ates everything round here. That's
also why people here don't like to
talk about you getting diseases or
dying from working at the plant.
Almost everybody has someone in
the family, or a relative or a friend
working there. And you don't want
to risk their jobs.”

Joe sits in his wheel-chair. It is
difficult for him to breathe and he
talks slowly but clearly and distinctly.
His descriptions are exact when
telling us about his work at the plant,
his diseases and physical sufferings
— and his eight year long struggle
against the Union Carbide Corpor-
ation.

“You have to say when you need
to rest,” | say. "We have plenty of
time. All of Saturday and Sunday, at
least. And even more, if we need.
You promise to say?"

Joe nods, and starts his story.

In October 1952, when Joe was
31 years old, he started working for
Union Carbide in Paducah. The plant
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was all new and very secret. During
the first three months Joe went
through the company's training
school.

“They really brainwashed you, it's
the only word that fits. They made
us believe that everything they said
about security at the plant was true,
were pure facts. Everything was so
safe, so riskless. They promised us
that we would never be exposed to
any more radiation than a person
who wears a luminous dial wrist
watch.

"Today we know the truth about
those promises. | can feel it in my
body, and | know what nas happened
to many of my feliow-workers.”

For many years Joe has system-
atically collected all information he
has got hold of on uranium, radiation
and nuclear power. And for just as
long he has also been making lists
of dead and sick work-mates.

Of the about 200 healthy young
men who started working with
enrichment atthesame time as Joe,
approximately 50 have, according
to his estimate, died from leukaemia,
cancerorsomeunidentified ailment

probably related to radiation or toxic
chemicals. A further ten are, like Joe,
severely ill.

"Inside the plant everything was
secret. The different buildings were
called only by numbers and all the
gases and chemicals we were hand-
ling also had code-names. Often we
didn't know at all what we were
working with, what we got on our
hands and in our lungs.

“The uranium hexafluoride was for
instance only called PG, process
gas. We were told to keep quiet
about our jobs, and informed that
any one of our work-mates could be
a security man. So you didn't talk
very much about the job, least of all
about problems. You had a family
depending on you, and the pay was
fairly good, as the plant ran 24 hours
a day, 7 days a week.

“For 12 and a half of my slightly
more than 18 years at the plant |
was working in the areas where
radiation was at its highest. All these
years | breathed uranium hexa-
fluoride so thick that you could see
the haze in the air when looking at
the ceiling light, and you could taste
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it coated on your teeth and in your
throat and lungs. After a couple of
hours'work the uranium dust on the
floor was so thick that you could see
your tracks when walking around.

“There were leaks almost daily.
Gas or liquid was leaking almost
constantly from some part of the
many miles of tube-systems in
the plant. Sometimes the leaks were
so serious that they had to leave
certain areas for a couple of hours.
The only protective clothing they
wore were white coveralls, yellow
leather shoes, gloves, a white cotton
skull cap and — sometimes — a dust-
foe respirator of the same simple
type used by spray painters and sand
blasters. A respirator that will only
catch some of the solid particles.

“There was no particular lunch-
room or lunch-hour. You just sat
down somewhere, blew away the
uranium dust and had your lunch
packet. When | think about how all
these years we actually had uranium
for lunch it just terrifies me.

“"We wore film badges that were
supposed to show how much
radiation you had been exposed to.
They were collected about once a
month and sent to the laboratory in
Oak Ridge, Tennessee, for analysis.
But we never heard from them, so
one time, three or more of us laid
our film badges on top of a smoking
chuck of uranium for eight hours.
Still we didn't hear from them.

“About every ten days we had to
give a urine sample that should show
if we had got too much uranium in
our bodies. But even though we
knew the leaks were almost routine,
we never heard from the laboratory.
The same three or more operators
then dropped a chunk of smoking
uranium straight into our urine
samples. But still we never heard
from them."

Joe thinks the company kept quiet
because the quantities of uranium
in the urine samples probably quite
often were much higher than
permitted, as well as the radiation
doses shown by the film badges.
Perhaps the company had two sets
of records and files on the most
exposed workers — one official file
with fine data and one that showed
the real ones.

Or they just ‘improved’ the real
amounts registered. These state-
ments are confirmed to us some
days later by several of Joe's former
fellow-workers.

“In the same way cheating was
done with the radiation surveys of
the Product Withdrawal Room and
of the cylinders with enriched
uranium that should be shipped
away. We zeroed the meters in the
places where the surveys should be
made! They of course showed noth-
ing, if you didn't happen to hit a
particularly 'hot’ spot. All the back-
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ground radiationdisappeared at the
zeroing. All thattime we didn't under-
stand that, however."

The workers were also encour-
aged to falsify and ‘clean’the results
of the radiation surveys, should they,
in spite of everything, be too high.
Joe tells how he reacted the first
time it happened to him:

"I was on the mid-night shift when
a cylinder | surveyed showed to be
too hot to hold the levels for ship-
ment. | called over to the supervisor
in the control room and said, ‘Hey
buddy, I've a cylinder here in No. 2
position that we can't ship, it's too
hot'.

"But the supervisor just said, ‘'What
do you mean we can't ship it? See if
you can't get me a better reading’.

"I hadn't worked there for so long
and thought that maybe | had done
something wrong, so | read it again
with two or three different meters.
Same result. | called him back and
said, '| just can't ship it, it's just too
hot'.

"He just said, 'Listen, we've
already got this cylinder reported to
go on this truck. So let's get a real
good reading and get it shipped'.

"He's the boss and you start to
realize that he actually means just
what he said. So you just say to hell
with the meter, you put down an
acceptable reading and you ship it.
When that has happened a couple
of times, and you've heard the others
it dawns on you that everybody is
doing the same thing. Then you
understand why the radiation meters
sit in the corner and get cobwebs
on them.

“Everybody thought the same, |
guess, 'Why make trouble, I'd just
risk losing my job'. It was the same
with the leaks and releases that got
outside the plant, why fight it? And
if we had tanks with contaminated
liquid or gases that had to be got rid
of, we'd just wait till a dark night and
shoot it right up the stack.”

The workers repairing the leaks
were particularly exposed. To pro-
tect themselves from the heat they
used blankets made of asbestos. So
besides uranium and toxic chemicals
they often also inhaled great
amounts of asbestos fibres.

According to Joe Harding and
several of his fellow-workers, work-
ing eonditions at the plant during
the 50s and 60s were thus outright
scandalous and perilous. But not
only in the light of what we know
today about the effects of low-level
radiation or toxic chemicals. Be-
cause Union Carbide as well as the
Atomic Energy Commission (AEC,
later Department of Energy) knew
quite a lot even by then. The very
same AEC that kept secret the risks
with the bomb tests in Nevada also
concealed the risks at the enrich-
ment plants.

The enrichment facilities were
militarily importantand The Cold War
was at its worst. From Paducah the
uranium was transported to the
plantsin OakRidge, Tennessee, and
Portsmouth, Ohio, where it was
further enriched, both for nuclear
fuel and for high-grade uranium for
the production of nuclear weapons.
And neither Union Carbide nor
Goodyear, which runs the plant in
Portsmouth, wanted to lose their
profitable licences.

Even today working conditions
seem not to have improved very
much. In Portsmouth, the workers
recently carried out a seven month
long strike, protesting among other
things against deficient safety. And
in Paducah workers continue to get
cancer and mysterious ailments. But
the Union Carbide Corporation per-
sistently denies that any one of their
workers has ever been hurt by
radiation or chemicals. No medical
study of elderly workers has been
done.

"It took me many, many years till |
began to realize how terrible our
working conditions were. Not even
when | myself was getting ill did |
want to understand".

In the middle of 1953, after only
six months at the plant, Joe started
getting open sores on his legs. They
later spread to almost all parts of his
body. For three years he was treated
with salves and strong antibiotics
by the company doctor, who could
not explain what kind of sores they
were.

During the following years he was
treated at various hospitals and by
several distinguished skin special-
ists. But the sores didn't heal, and
one dermatologist told Joe in con-
fidence:

“"There's no point you coming
here, I'm just wasting your time,
these are no usual sores, there's
nothing | can do. It's probably rad-
iation damage."

"But | just laughed at him. | still
was so blind, so brainwashed. Radi-
ation damage, hell no!

“In 1954 | began getting stomach
troubles for the first time in my life. |
had pains and often vomited. | knew
it wasn't an ulcer, because it didn't
get better with that treatment. But |
kept tough and for several years
tried to hide the fact that there was
something wrong with me.

“After five years of stomach
troubles and having lost many
pounds | at last went to a doctor. He
said it was serious, and that it
probably was radiation damage. |
still didn't believe it and kept working
as usual.

"Two years later, in 1961, | just
couldn't stand it any longer. | had
terrible pains and had gone from
175 to 125 pounds since 1954. |
went back to the same physician
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who had examined me last. This time
| didn't laugh when he said it was
radiation damage and that I'd better
get myself a good surgeon pretty
fast. | was operated on the same
year, they removed 95 per cent of
my stomach and parts of my intest-
ines. After the operation | weighed
112 pounds.”

No real diagnosis was ever made
on Joe's stomach troubles. It wasn't
an ulcer, but radiation damage was
not convenient to write. For several
years the removed parts of his
stomach were preserved in formal-
dehyde at the hospital — so unusual
were the observable changes of the
tissue.

The stomach operation changed
Joe's life completely. He now had
to eat small amounts 6 to 8 times a
day, take several kinds of vitamin
pills and food supplement and give
himself a shot of B12 every week.
But he kept working for Union
Carbide.

“Only now did the brainwashing
begin to crumble and disappear, so
strong had it been, and was for every
one who worked at the plant. | was
getting unbrainwashed and suspic-
ious”, Joe says.

In 1965 three growths were
removed from Joe's lower lips.

“They made no diagnosis, just said
there was something wrong but that
they didn't know what.”

Three years later it was discovered
that Joe had pneumonia on one side.
Since then he's had pneumonia
almost constantly, 11 times all
together.

The physicians who examined his
lungssaidthattheylooked strange’,
and that the insides were covered
with ‘unusual’ tiny pits or holes.
Even his pneumonia was of an
unusual kind, they said.

"But what it was, they didn't know",
says Joe . "They just said that ‘'This
is real different. We haven't seen
anything like it before'."”

In 1970 nail-like growths began
developing from the finger-print side
of Joe's fingers and thumbs. Some-
what later they started growing also
from his knuckles and finger joints.

“Now | have fingernails growing
even from my wrists, elbows and
shoulders,” Joe says. "And some-
thing like toenails are growing from
my ankles and knee caps. Various
doctors have said it is mutations,
cell changes caused by radiation.

"Two years ago | also started
having this trembling, shaking or
jerking you notice in my body. One
doctor | have consulted thinks it is
damage to my central nervous
system from radiation.”

During the recent stay at the
hospital in Memphis it was dis-
covered that Joe had large areas,
hitherto unknown, with cancer tissue
in the lower part of his abdomen,
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and tumours in the inside of his back.

In 1954 Joe had injured one of his
knees when falling from a truck on
the plant area. That was the only
injury for which the company took
responsibility — somebody had
been negligent with the safety
devices.

In the course of the years his knee
injury deteriorated, and in 1968 Joe
went through an operation that left
him with a permanently crippled
knee. He was transferred to the
control room, a job that didn't strain
his knee so much.

— But Union Carbide wanted to
get rid of me entirely. They pretty
well knew what other physical
troubles | had and why. They were
afraid it should become too obvious
that my troubles were related to my
work with the uranium. So they took
my knee problems as a pretext for
terminating me.

— I didn't want to be terminated, |
managed my job well in the control
room. | knew exactly what had to be
done when the fellows out in the
plant called me over about different
problems, | had worked out there
myse!f for many years."”

Only a couple of hours have
passed since we left him, late yester-
day evening. Joe had been very faint
and weak but so alive and intense
when telling us about his work at
the uranium enrichment plant here
in Paducah, in the borderlands
between the North and the South.

Today we were to have continued
our conversations, our interview,
Joe had prepared himself several
days to give us as much background
and facts as possible. In the middle
of the week an investigation team
would come from the Department
of Energy. They were to inspect the
plant, interview Joe and many of his
fellow-workers. Andin April Joe was
to testify at the Radiation Victims'
Hearings in Washington. Today he
is dead.

Fully 18 years' work with uranium
have cost him his life. The responsib-
ility rests heavily, principally on
Union Carbide which runs the plant.
But also on the US Government,
which owns it. And on Sweden.
Because here the uranium used in
Swedish reactors is also enriched.

QOutside, there isa snowstorm. The
ice-cold wind blows straight through
doors and windows. Tomorrow,
Sunday, we'll see Joe a last time.
The funeral is on Monday.

But we are many who will carry
Joe's cause onward. The respons-
ibility can never be buried.

Pierre Friihling

The
shrinking
American

Acre

Private property rights, a tradition
that the American people have come
to expect, were attacked recently in
arelease from the National Agricul-
tural Lands Study. As prime agricul-
tural land continues to be lost to
urbanisation, at an alarming rate of
four square miles each day, the con-
ditions which allow this land use
transfer are being questioned.

Bob Bergland, Secretary of Agri-
culture, states, “The U.S. is losing
one million acres of the world's best
and flattest agricultural land each
year to urban sprawl. Before this
century is out, we will pave over an
area the size of Indiana, | don't know
where it is going to stop, but stop it
must. Continual destruction of crop-
land is wanton squandering of an
irreplaceable resource that invites
future tragedy not only nationally,
but on a global scale.”

The National Agricultural Lands
Study under the co-chairmanship of
the US Secretary of Agriculture and
the Chairman of the Council on En-
vironmental Quality was launched
in June of last year and is due to be
completed by the first of January,
1981 for submission to the Presi-
dent. Twelve Federal agencies are
participating in the study, State and
local governments, individual land
holders and public interest groups
are involved. "They are examining
the availability of the nation's
agricultural lands, the extent and
causes of the land’s conversion to
other uses, and the various ways it
might be retained for agriculture.”

Perhaps, the most useful com-
ponent of the study is the farm land
inventory which began in 1975 by
the U.S. Department of Agriculture’s
Soil Conservation Service. To date,
maps which identify “prime, unique
and other important farm lands”,
have been published for ten states.
When completed these maps should
provide essential information for
local government and conservation
groups alike. Barry Flamm, director
of USDA's Office of Environmental



Quality, states “SCS is counting
prime acres, so that local commun-
ities can make every acre count.”

From the information already
available it's clear that the loss of
agricultural land is a serious problem
that is in no way diminishing. Each
year one million acres of prime land
and two million acres of lesser
quality but still productive land is
lost. Washington correspondent,
George Anthan of The Des Moires
Register made some interesting pre-
dictions in a series of articles entitled
“Vanishing Acres’.

If current trends continue by the
year 2000:

The State of New South Wales
used to have about 730,000 hec-
tares of rainforest but now pos-
sesses only about 81,000. Much of
this remainder has been logged for
timber leaving a mixed growth of
scrub and weeds. The only substan-
tial unspoilt area remaining is the
Border Ranges. This includes the
largest tracts of prime virgin sub-
tropical rainforest left in. Australia
and possibly in the world.

Much of Australian forest consists
of eucalypts which are hardy trees
that resist heat and drought and can
recover from ground fires and
logging. Sunlight freely penetrates
the tree canopies and the ground
flora and fauna is adapted to intense
light. By contrast, rainforest trees
need to maximise their exposure to
sunlight because of high rainfall.
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TOO Late to Save the
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@ All food produced in the U.S.
will be consumed there. The
hungry people of other nations
will be on their own for food
supplies.

® Consumer food prices will be
pushed sharply upwards. This
will be ‘real’ price increase, not
just 'inflation’ increase.

® Foodexportsnolongerwillbe
available to help offset massive
trade deficits, such as pay-
ments for foreign oil. This will
almost certainly have a nega-
tive effect on the national
economy.

It is clear that this problem is as
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They do this by forming a dense
canopy some 25 to 30 metres above
the ground. This protection from sun,
winds and temperature extremes
produces underneath a character-
istic flora and fauna of great variety
and richness. The trees forming the
canopy also comprise a great variety
of species, two of the largest being
the hoop pine and the strangler fig.
Others include various palms and,
in the higher cooler regions, the
antarctic beech. The trunks, usually
bare of branches below the canopy,
and often supported near the base
by flanged buttresses, produce an
impression similar to that of a gothic
cathedral.

The Border Ranges area is the
broken mountainous land along and
adjoining the eastern section of the
border between New South Wales

Border Ranges?
" oo =1

serious or more serious than the
present oil crisis. We can live without
oil but we cannot live without the
food that can only be produced on
our agricultural land. If nothing else,
the National Agricultural Lands
Study will document the course of
the destruction. Whether or not it
will change current trends remains
to be seen.

Comments and requests for addit-
ional information should be directed
to The Executive Director, National
Agricultural Lands Study, 722
Jackson Place, N.W. Washington DC
P0006| USA.

Margi Allan

and Queensland. On the Queens-
land side is the Lamington National
Park established in 1915. On the
NSW side are the three state forests
of Wiangerie, Roseberry and Mount
Lindesay, of total area about 33,000
hectares. Also in this region is
Grady's Creek Flora Reserve of
1,500 hectares. The whole area is
part of the MacPherson-Macleay
Overlap of eastern Australia where
the tropic and temperate zones over-
lap. Apart from the rainforest flora
and fauna which include species
unique to this area, it is of particular
biological interest in studies of plant
evolution, being one of the most
important plant migration routes that
may be traced between the northern
hemisphere and sub-antarctic reg-
ions. Its climate is thought to be
similar to that of the uplands of the
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Gondwanaland continent which may
have been the birthplace of the
flowering plants in Cretaceous times.

Apart from the scientific value of
the Border Ranges, their scenery is
spectacular with magnificent cliffs,
plateaux and peaks which rise to
heights of over 1,200 metres. Due
to the high rainfall, many major
streams originate in this region.
Early aboriginal sites also abound.
They thus possess value both as a
wilderness and asarecreation area,
two ideas which are joined in the
National Park concept but which are
to some extent mutually exclusive.
Overuse of wilderness areas for re-
creation can impoverish or destroy
them. Wilderness and the flora and
faunaitcontains forms an important
part of the heritage to which future
generations are entitled. The value
of wilderness is difficult or impos-
sible to give in money terms, and
hence when it conflicts with purely
economic values planners and polit-
ical decision makers tend to think
these non-economic values are less
important. Committed citizens are
needed to make them think other-
wise. The Border Ranges contain
species of trees with economically
valuable timber and hence provide
profit for the sawmilling industry and
employment for local inhabitants.
These timber interests have been
supported by the NSW Forestry
Commission in fulfilment of its
charter, the Forestry Act, to ‘encour-
age the use of timber'. They have
been opposed by the NSW National
Parks and Wildlife Service and by
conservation groups such as the
Australian Conservation Foundation,
the Colong Committee, the Border
Ranges Preservation Society and
the Byron Bay Flora and Fauna
Association. These groups have
pressed for a Border Ranges Nat-
ional Park, and have pointed out that
the timber workers gain a somewhat
dangerous and impermanent em-
ploymentin the exploitation of ever
decreasing timber resources. Alter-
native employment could possibly
be found in national park manage-
ment and in dealing with the tourists
that would be attracted to the area.
In spite of opposition from the saw-
millers, Grady's Creek Flora Reserve
was established in 1973, but the
Forestry Commission would not
even consider the idea of a national
park. The conservationists have also
pointed out that since the Forestry
Commission appearsto runatacash
deficit, the taxpayers of NSW are
subsidising the sawmillers, so that
the taxpayers are, in effect, paying
to have the rainforests logged.

It is not possible to log about a
third of the state forests due to the
steepness of the terrain, but the For-
estry Commission policy of selective
logging with the retention of 50 per
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Hoop pines on Levers Plateau

cent of the canopy has continued
elsewhere. This practice has attrac-
ted much criticism from scientists
outside the Forestry Commission.
Due to the destruction caused by
felling and removing the trees, the
nominal 50 per cent is in practice
more like 40 per cent. Even the
Forestry Commission's own rain-
forest authority G. N. Baur admits
that ‘'managed rainforest will be
impoverished shadows of the virgin
primaeval stands’. Renewal is likely
to take centuries rather than de-
cades. The conflict between short
term local interests represented by
the sawmillers and the Forestry
Commission and the long term nat-
ional interests represented by the
conservationists eventually led to a
State Interdepartmental Committee
Report in September 1977 on seven
possible management options for
the Border Ranges. This was passed
to the State Pollution Control Com-
mission in February 1978 who
invited written submissions from in-
terested persons. The NSW Govern-
ment gave their decision in May
1978. Lessthanaquarterofthearea
occupied by the three state forests
will become national park, 7,600
hectares out of 33,000 hectares.
Biologists consider that this area is
far too small to constitute a self
perpetuating biological unit. Log-
ging will continue in the remainder,
where access permits, with a policy
of 50 percentcanopyretention. Bio-
logists consider that this will lead to
long term damage to the rainforest
ecosystem. The time required for
closure of the canopy is unknown
but may take centuries. In addition,
Grady's Creek, a large flora reserve
of 1,500 hectares willnow be logged
to 50 per cent canopy retention.

E

T Hardly surprisingly, Australian

3 conservationists regard the NSW

Government decision as a victory

o for the sawmilling interests and

2 therefore appeal to world opinionto
help them preserve this region of
unique scientific interest as part of
the world's heritage. Letters may be
sent tothe NSW Premier, Mr Neville
Wran, at Parliament House, Sydney,
NSW, to ask for a major extension
to the National Park and a mora-
torium on logging in the Border
Ranges.

R.W. Howes
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Man-made Famines

THE GEOGRAPHY OF FAMINE, by
William A. Dando. Arnold, London,
1980. £12.50.

This is an extremely interesting
book. Its overt goal is to show that, in
general, famines, rather than be
‘acts of god,’ as many people as-
sume, are, in fact, man-made.

““Natural factors cause crop fail-
ures'’ he writes ‘‘but humans cause
famines’'. The book is admirably
documented, the author having act-
ually gone to the trouble to develop a
computer data bank on the subject
which now contains information from
over 8,000 famines that have occur-
red in the last 6,000 years.

His study reveals that famine was
relatively unknown among hunter-
gatherers. It is only when man star-
ted to lead a sedentary existence and
indulged in large-scale agriculture
that famines began to occur, ‘‘Fam-
ine is a characteristic of crop and
livestock agriculture’’ he writes
‘‘and was not a facet of pre-agricult-
ural systems. "’

What is more, famines have be-
come more numerous with the
““march of progress.” In India, for
instance, the frequency of famines
dramatically increased during the
British Raj. Thus there have prob-
ably been 90 famines in that country
in the last 2,500 years, but 66 per
cent occurred since 1701.

In the pre-European era, there
was about one famine every 40
years, but as Dando tells us, ‘‘fam-
ine frequency increased in the period
of the British conquest, 1707-1815
to one famine every seven years,'’
What is even more striking however
‘‘than the increase in famine fre-
quency and magnitude of famine
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deaths, was the change in the nature
of famine, from a shortage of food in
pre-European India to the lack of the
ability to buy food in British India.”’

This ties in with the conclusion of
B Bhatia’s book Famines in India in
which famine was equated with pov-
erty. The people were impoverished
partly by the land taxes to raise
money for the financing of the Indian
army, partly by the workings of the
market system itself which made
grain available at a price they could
not afford.

Dando’s survey on famines in
Russian history yield the same res-
ults. ‘‘In essence’’ he writes . . . “‘all
of the famines that have occurred in
Russia from 971 to 1970 can be pre-
dominantly attributed to human fac-
tors.”’

What of future famines? Accord-
ing to Dando these can only become
more frequent and more serious.
Third World ' countries are being
forced to export more and more of
their food, the increasing use of high
yvielding crops associated with the in-
troduction of the Green Revolution
must also increase vulnerability to
agriculture. ‘“‘A world crop by crop
analysis’’ he writes ‘‘reveals an
extremely risky dependence on a
narrow gene base, more and more
people are being fed on fewer and
fewer crops and these are becoming
increasingly uniform, genetically,
and increasingly vulnerable to plant
disease epidemics.”’

The chemicalisation of agriculture
is also likely to lead to famine. ‘‘Man
by assuming that the soil is lifeless
may change its structure, processes
and functions.’’ There is a risk of
man killing life supporting plant
matrix soil."’

As a result of these and similar
developments the famines of the fut-
ure are likely to be very much larger-
scale events. ‘‘In the past,”’ as he
points out, ‘‘they were short term
events, confined to restricted geo-
graphical areas and taking the lives
of limited numbers of people.”’ Sur-
prisingly enough, there have been no
nationwide famines even in India,
China or the USSR, however ‘‘future
famines will last for extended per-
iods of time, cover broad geographi-
cal areas, encompassing many na-
tions and will involve tens of mil-
lions."’

Edward Goldsmith

Acting in the Dark

THE SOCIAL CONTROL OF TECH-
NOLOGY by David Collingridge.
Frances Pinter, London. £12.75.

In 1956 Sir George Stapledon, the
famous agricultural scientist, said,
‘What chiefly matters is our attitude
towards ignorance. This is a huge
subject and one demanding several
chairs of research devoted to it, but
I doubt if it yet enters into the sylla-
bus of a single university or technical
college.” He felt that the future
would depend on ‘the manner in
which we contrive to regulate and
hold in check the incidence of such
new ignorance as will be continuous-
ly laid open and rendered operative
by each and all of the increments of
new knowledge.’ Stapledon’s Law of
Operative Ignorance was that for
every application of new knowledge
forces were set in motion of which we
were ignorant and which might do
more harm than the new knowledge
did good.

One university at least is now tack-
ling this urgent and neglected sub-
ject: the Technology Policy Unit of
Aston University by sponsoring work
of the calibre of The Social Control of
Technology is taking steps toward
furthering Stapledon’s ideal. David
Collingridge is a double first in the
sense that he has studied both sci-
ence and philosophy and he applies
insights derived from both to solving
the problem of how we should reach
policy decisions when ignorant of
the outcome of the decisions: since
experts invariably disagree all major
policy decisions today are taken in
ignorance: as in the examples of lead
in petrol, nuclear power, the Green
Revolution: all cases studied by Col-
lingridge to illustrate his suggestions
as to how policy makers should think
confronted by their own fallibility.
He exposes how irrationally they
have behaved so far, including com-
mitting us to the nuclear arms race
as a consequence of not under-
standing the implications of drop-
ping the first atomic bomb. There is
a first rate analysis of the Manhattan
Project in terms of the political deci-
sions involved.

Collingridge argues that mistakes
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arise from an incorrect idea of sci-
ence: namely that facts studied sci-
entifically can only have one inter-
pretation, whereas in practice they
invariably have several interpret-
ations, or at least consensus takes a
very long time to be reached. Deci-
sion makers expect some absolute
advice: this is right, that is wrong:
such advice is hardly ever available
where complex modern issues are
concerned. If we imagine that it is,
then we treat an on-going process as
if it were a final event. In addition to
that we create the psychological situ-
ation in which those who do not
accept the interpretation which we
favour must be corrupt, stupid,
biased and so forth, whereas experts
on both sides in most disputes may
reasonably have their own interpret-
ation of the facts, leading them to
differ even when they share the
same background values — such as
that lead in petrol should be removed
if proved hazardous to health. That
bias and falsehood can be present is
not denied, but it is the duty of legis-
lators to lay down conditions of in-
quiry that ensure that the evidence is
open to the public scrutiny and with-
out unfair constraints and secrecy.
The old notion of the impartial expert
with infallible objective knowledge is
once and for all cast overboard. The
expert is fallible and human; he has
the prejudices of his vocation and his
research; he backs his interpretation
against those of other experts. He
takes a committed part. The decision
makers must recognise this and
make allowances for it in their rules
of procedure.

What are these rules? Anything I
can say in a review must oversimp-
lify the scrupulous and closely
argued conclusions of The Social
Control of Technology.

The general conclusions however
would satisfy an ecologist since they
are that: decisions should not be of
the dogmatic kind based upon the
assumption that there is only one
best way; decisions should allow for
alternatives and diversity in case the
chosen option turns out to have some
dangerous or disrupting conse-
quences, as is likely given the inevit-
able ignorance of all the factors in-
volved in applying technology to
society. If, then, every decision must
be of a provisional kind, the organi-
sation of its application should be
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such that it is not too costly to change
course: flexibility is the great virtue.
Generally small units have this flex-
ibility rather than large units. On the
other hand large units benefit from
economies of scale, which is why we
have allowed them to become en-
trenched, often with consequences
that far exceed in cost what they ori-
ginally saved, when the theory on
which they were based is found to be
in error: a result of not monitoring
their effects in time. Usually it is bet-
ter to trade-off the higher running
costs of small units against the enor-
mous costs of an entrenched mistake
— as with Concorde and now, prob-
ably, the advanced gas cooled
reactors.

All the time I was reading this
book I was aware of how its conclu-
sions can be applied to the control of
the countryside. I once wrote a study
of the general draining of the Fens
as a massive mistake now beyond re-
call. The people who made the deci-
sions were ignorant of the effects of
draining fen land. Those who now in-
tend to drain the Somerset Levels
cannot plead ignorance but no pro-
per social organisation exists that
compels them to discuss the issues in
public. Our countryside is being
devastated today because no effect-
ive precautions were taken to moni-
tor the social and aesthetic effects of
applying modern technology to the
land. The present government has
even reduced what little monitoring
there is.

If the lessons of this book were
thoroughly digested by society, our
worst errors would be avoided in the
future. It is therefore a very impor-
tant book indeed. I predict that we
shall hear more of David Colling-
ridge and the Technical Policy Unit.
I hope that he will remember that he
is not only writing for academics and
simplify his style, as I'm sure he can
since he knows what he is talking
about. I also hope we shall have from
him before long a cheaper and more
popular book on this theme. The
social control of technology requires
society as well as technologists to
understand the principles of decision
making.

Robert Waller

NETWORK CASSETTES

RECORDED LECTURES
ON CONTEMPORARY
ISSUES

On one cassette:

THE ECONOMICS OF
PERMANENCE by
Dr. E.F. SCHUMACHER

Recorded shortly before he
died, this great thinker and
writer provides a trenchant
commentary on contempor-
ary economic and social
attitudes

and

BREAKDOWN OR
BREAKTHROUGH by
JAMES ROBERTSON

A distinguished author and
lecturer gives a perceptive
view of the turning point now
facing modern society.

Price £4.00 including post and
packing from:

Dr. Jean Kollerstrom

The Scientific & Medical Network
9 Primrose Gardens

London

Please send s.a.e. for descriptive
leaflet of all Network Cassettes.

FOR THE GOOD THAT |
WOULD | DO NOT

BUT THE EVIL THAT |
WOULD NOT THAT | DO

The shifting chaos of world problems
seems almost beyond solution, but
practical changes of real benefit are
possible where there is a corres-
ponding inward change towards self
realisation. .

The ancient wisdom philosophy con-
tained in Theosophical teachings
enables all sincere inquirers to obtain
great self knowledge and knowledge
of nature’s many inner laws and
processes.

To this end we provide a helpful range
of books, study courses, and library
facllities. Public lectures are held on
Sundays at 7 p.m. in friendly and plea-
sant surroundings.

For further information please write
enclosing s.a.e. or telephone to:

The Information Officer,
The Theosophical Society,
50 Gloucester Place,

London, W1H 3HJ.
01 935 9261.




MISCELLANEOUS

BOOKS & PUBLICATIONS

SITUATIONS VACANT

REMOVE MENACE OF STRESS with relaxation
for everyday living. The cassette which guides
you gently into deep relaxation, relieving day-to-
day tensions recommended by London Cardiolo-
gist; Croydon AHA anti-smoking groups;
migraine, phobics and relaxation for living soc-
ieties. One user writes: ‘Your wonderful cassette
has helped me more than any other.’ Obtainable
from Mary Barfield (Box TE) 2 Toot Rock Coast-
guards, Pett Level, East Sussex

Inclusive cost (UK) £3.50.

Join the ECOLOGISM PARTY. 1809 E. Wil
shire, Fullerton, California P2631] USA.

PREDATORY MAN is destroying the world!
Help pioneer aware and compassionate living
the healthy sustainable VEGAN way. Send
65p for recipe book with self-sufficiency garden-
ing hints and full supporting leaflet. Vegan
Society, Dept. R. 47, Highlands Road, Leather-
head, Surrey.

SITUATIONS WANTED

ARBORICULTURALIST rewarding
position. Well qualified and experienced in all
aspects of tree care, planting and woodland
management. Age 31, at present in Gloucester-
shire. Anything considered anywhere. Tele-
phone Stroud 70200.

requires

LAND FOR SALE

£1,500 40 acre riverside retreat. Over 500 more
properties £350-£150 per acre. Farm, river, lake,
island and coastal. Red tapeless 8-11% finan-
cing. Most areas Canada, USA. Adding Aus-
tralia, NZ, and lower-price UK from December.
For current CanAm catalogues: £6.25:- SEA-
LAND, Ivy Cottages, Tockholes, Darwen, Lancs.

“NEW ZEALAND ENVIRONMENT"'

NEW ZEALAND
where:

is a small country

major developments by multi-national
mining and smelting companies threaten
remaining rare ecology systems

the environment movement has so far
staved off attempts by the government to
introduce nuclear power

fishing stocks are threatened by depletion
from foreign and local fleets

the use of chemicals to control agricul-
tural pests is a major hazard

“"NEW ZEALAND ENVIRONMENT"" —
a quarterly magazine published by a non-
profit collective of eight people — is con-
cerned with these and other issues.
Subscriptions: £3 annually, from 16
Bromley Place, Auckland, 6, New Zea-
land.

Announcing a ‘‘First British Whole Earth Cata-
logue' and expanded ‘‘Alternative England
Wales''. Probable combined publication. Sug-

gestions, information, etc invited. EARTH-
WORKS, c¢/o 12 Garnet Street, Lancaster,
LAl 3PN.

PERSONAL

Architect, 45, dedicated to ecological activities,
seeks like-minded female companion and help-
mate, Box No. 137.

Delapidated, disheartened and fleeced STEW-
ARDESS, Arcadian 57 acre farm(s) Cardigan-
shire seeks trustworthy eco-comrade/partner
with capital, skills, education, commonsense,
experience, energy to realize possibilities —
cloudcuckooland, organic/alternative /inter-
mediate rare breeds propaganda project. Box
No. 138.

SOMALIA

Irrigation engineer needed to work as
part of a team in the refugee camp in the
north of the country to assist in the deve-
lopment of vegetable-growing project.
Responsibilities will include training in
simple and effective irrigation techniques
and basic well construction. He/she will
work closely with the CIIR horticultur-
alist.

One year contract initially which may be
extended to two. Pre-departure and re-
settlement grants; return air fare; a sal-
ary related to local rates which is low;
medical and insurance cover; intensive
language training.

Worite to: CIIR Overseas Section, 1, Cam-
bridge Terrace, London, NW.1. 01 487
4397 sending full details of your previous
experience. Please quote ref: E5.

GREEN DESERTS, a small growing charity
involved in ecological arid land recovery, seeks a
Company Secretary who can type, keep acc-
ounts, co-ordinate fund-raising, membership
etc. He/she should have a working interest in
agroforestry, natural energy, ecology or related
fields, and be open to community living. Modest
salary plus accommodation. Personal quality
exceeds qualifications. Please write with C/V
describing personal aims, values etc: Green
Deserts, Rougham, Suffolk

CONFERENCES

First Assembly: THE FOURTH WORLD — for
small small communities and the
human spirit. London July 1981. Further infor-
mation from John Papworth, Assembly Con-
venor, 24 Abercorn Place, London NWS,
England. Tel. 01-286-4366.

nations,

r-------------------------------------mm-‘

CLASSIFIED ADVERTISEMENTS MUST BE PREPAID.

Name: (Block letters please)

Address:

DAate: fon st e

To: The Ecologist Advertisement Dept., 73 Molesworth Street, Wadebridge, Cornwall.
Please insert the following advertisement in the next ................ issues.
Cheque/P.0. to The Ecologist enclosed.

[Word rate 10p per word. Box No. 50p. Minimum charge £3.00] .

Signed: .........
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THE
CONSERVATION
TRUST

Registered Charity No. 261690 Peter S. Berry, 246 London Road, Earley, Reading. ﬁGﬁ lAJ] Tel: [[3734] 663650]

WHATIS IT? WHAT DOES IT DO? HOW CAN YOU HELP?

The Conservation Trust is the educational charity set up by ConSoc ten years ago to help
make people of all ages aware of the dangers facing humanity and the environment. Its
trustees are appointed by the Council of ConSoc, but it is otherwise a totally independant
body, receiving no financial help from either the Society or from central government.
Currently it provides help, advice and materials to over 7,500 individuals, schools, etc. that
approach it each year.

Help offered. The services offered nationwide (at extremely low cost) include —

Advisory Service Termly Newsletter
Resource Bank and Study Centre

* Speaker Service *  Study Notes
* Display and Exhibition Facilities
* Posters

Annual Guide to Resources in Environmental Education
Slides on Nuclear Power

For full details of any of these please write to the address above enclosing a stamped self-
addressed envelope.

Help wanted. We rely very much on voluntary efforts and donations. Can you help in any of the
following?

Writing booklets in our “Teaching about...” series
Speaking on conservation topics

Donating to the Trust’s 10th Anniversary Appeal
Taking out a Deed of Covenant in favour of the Trust

If your answer to any of these is “YES”, please contact us at the above address.

TO: THE CONSERVATION TRUST,
246 LONDON ROAD,

EARLEY, READING, RG6 1AJ

|
|
FROM: - |
|
|

OPlease send me details of your services (s.a.e.
enclosed) [

O Please find enclosed my donation of £

DOPlease send me a Deed of Covenant form




