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® ABSTRACT

Protecting endangered species is a very complicated scientific task,
requiring ingenuity and imagination. Yet the organizations to which we have
given this task may be little suited to it. Exarmining the ecology of black-
footed ferrets and their near-extinction under government management, the
authors question the adequacy of traditional wildlite management
approaches whose calculative rationality fails to respond to the often rapidly
changing and precarious situation of an endangered species. They argue
that & different, generatively rational approach is needed if species like the
ferret are to survive. Such an approach would use available cognitive
resources better than does the highly centralized approach which wildlife
bureaucracies seem to favour. Such organizational checks and balances
would provide less danger for blind spots in our perception of the
environment.

Paradigms and Ferrets

Tim Clark and Ron Westrum

In 1803, after the impressive fall at I’Aigle, most of the European
scientific community accepted the reality of meteorites. Many years later
their discoverer, Ernst Friedrich Flourens Chladni, reflected upon the
carlier time when these strange objects had struggled for acceptance.
It was a time, he said, ‘when people thought it necessary to throw away
or explain as error everything that did not conform to a self-constructed
model’.! In many respects the problem we shall discuss here falls along
these same lines. It too concerns the refusal, in the face of contrary
evidence, to give up one's conceptions of the way things are.
Human action responds to a self-constructed world, a world seen
through the filter of concepts we use to interpret it.2 This conceptual
grid shapes our perceptions and actions. Its sophistication and accuracy
have important consequences for the success of the projects we under-
take, and its inaccuracies cause us serious problems. It might seem,
therefore, that we should have a strong interest in making it as adequate
as we can. Yet there are always other factors which shape it. As Freud
observed for individuals and Janis for groups, emotional as well as
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cognitive pressures influence our map of the environment.> Wishes,
fears, defence mechanisms and tendencies towards ‘groupthink’ are
examples of these emotional forces. Concern for external accuracy must
compete with concern for internal coherence, stability and calm. At the
level of larger social units and complex organizations, these same conflicts
reappear in different forms. Established organizations struggie to maintain
a previously negotiated reality against new organizations that seek to
erect new systems of belief. New evidence must fight for acceptance
against such institutionalized ‘truth’.

This struggle has particular salience for resource management organiza-
tions which depend heavily on scientific personnel. The very process of
constructing organizations to carry out such responsibilities may mean the
development of powerful intellectual and organizational interests which
will jealously defend the points of view they develop. In designing these
social ‘inquiring systems', we should take care to make them strong
enough to resist inappropriate pressure, but flexible enough to be self-
correcting.? Strength and flexibility are, however, somewhat contradic-
tory requirements, and we can expect few scientific organizations to meet
both of them. As Robert Michels found with political parties, the decision
to organize for an activity always carries a danger: that the organization
may become more concerned about its own survival than about the goals
for which it was set up.’ In science, as with other human activities, the
organization’s welfare can become more important than fulfilment of
its mission.

Protection must thus be dual, for scientific organizations are vulnerable
to misdirection because of both external or internal forces acting upon
them. External pressures can come in the form of political influences,
as in the case of ‘Aryan science’ or the Lysenko Affair; or in the form
of financial incentives, typical of industrial research organizations and
grant-supported research.® The mere fact of external funding for science
is an important social influence which needs a more comprehensive
examination.” On the other hand, the organization’s own internal
processes also pose a danger to its mission. There is a danger that opinion
will become dogma. Once the organization has developed a workable
conceptual grid, strong pressures against changing it build up. The
organization’s doctrines, through a variety of processes, become resistant
to new facts or theories, even where these may be appropriate. The
organization may come to view threats to its doctrines as threats to its
own existence. Resistance is likely to be particularly fierce when the
organization has come under attack, or when its doctrines have become
involved in its relations with other organizations. The classic example
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of such intransigence is the Army Corps of Engineers’ defence of
Humphreys’s views on the hydraulics of the Mississippi, long after they
had lost credibility outside.?

Thus the very organizations which are responsible for maintaining
the conceptual grid may develop strong parochial interests in shaping
it in particular ways. And society, operating on the world seen through
this grid, will be influenced to act in certain ways and be subject to certain
blind spots as a natural consequence. One immediate implication of such
blind spots is that society may be unable to see parts of the natural
environment which require action. What it cannot see, it cannot protect.

This paper will examine the social relations of one such blind spot:
the situation of very rare endangered species. The case we will use as
a focal point is that of the black-footed ferret (Mustela nigripes), a
medium-sized weasel-like mammal found west of the Mississippi in the
United States. A ferret population in Wyoming has been under study now
for five years, but this paper will largely concern itself with events prior
to the discovery of this population, reserving until the end observations
on the current situation.

The Ecology of Learned Ignorance

The use of scientific methods depends upon accurate observation. Yet
one of the major thrusts of recent sociology of science is that perception
is directed and shaped by the expectations of the observer. Such expecta-
tions may come from theories, from broader disciplinary matrices
(paradigms), or from specific suggestions by other observers as to what
ought to be seen. One of the most articulate exponents of this view was
the late Ludwik Fleck, whose study of the changing perceptions of
syphilis is now recognized as a classic.® Thomas Kuhn's arguments
about the influence of disciplinary training on what is looked for and
what is ignored are even better known.'” It is evident from the work
of these and other scholars that what is seen at one time as ‘noise’ or
anomaly can well become the ‘basic data’ for later theories.

The history of science is filled with examples of the influence of
expectation on perception. A sampling of these will illustrate:

l. What is expected is what is looked for. The geologist Werner
espoused a ‘neptunian’ theory of the origin of strata so convincing
that his pupils travelled near and far to show how universal it was.
Unhappily, although intent upon proving their master’s theory, many
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of them experienced such distress in trying to fit the observations to
it that they switched and became staunch ‘plutonians’.!!

2. What is looked for is what is seen. Some of the most embarrassing
episodes of science involve seeing something that is not there because
one expects to see it. N-rays, polywater and erroneous observations
of the rotations of Venus all show the influence of the role of expecta-
tions in causing faulty observation.!2

3. What is unexpected is unobserved. A common problem in medical
diagnosis, this tendency is well displayed by the history of the battered
child syndrome. " In view of the huge number of cases that must have
passed under the eyes of physicians, the virtual lack of mention of this
problem in the medical literature prior to 1946 is astonishing. Nor was
this simply a case of reluctance to report. One pediatrician stated that
if he thought a parent could abuse a child in this manner, he would
leave pediatrics immediately." Such attitudes do not make for accurate
observation.

4. What is unexpected is unreported. Ball lightning was formerly
considered a ‘rare’ phenomenon in meteorology textbooks. Surveys,
however, showed that it was much more common than had been
guessed.'® Yet even professional lightning observers hesitated to report
it, since it was scientifically unacceptable.'® Here, of course, the indi-
vidual may see the anomaly, but it is ‘invisible’ to the social system.

Each of these examples shows the potent effect of expectations, but
since in each case the perceptions in question have later been ‘corrected’
in the light of more recent observations, it is also evident that expectation
is not everything. A mismatch between stimulus and expectation can
result either in reformation of the perception or of the expectation. !’
The influence of the conceptual grid is strong, but not absolute. The time
frames involved in some of the cases, however, should give us pause:
‘corrections’ do not always come speedily.

Expectations have a certain psychological force, but they also have
a social force, for beliefs are developed and maintained by groups of
people.'® As the ball lightning example shows, an organized collectivity
{for example, the meteorology community) develops doctrines about what
is real and what is not. The individual ignores community norms only at
considerable risk to peace of mind and reputation.'® One of the valuable
discoveries of the sociology of science is the extent to which these group
norms affect scientists’ opinions.?’ The image of the scientist as a
disinterested observer of the natural world has been seriously dented,
if not actually demolished.
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The influence of organizational interests on scientists’ opinions is well
illustrated by the accidental pollution of the food chain in Michigan by
the chemical polybrominated biphenyl (PBB). Although the mishap
originated with a private chemical firm, the involvement of scientists
from state agencies consistently resulted in conservative estimates of the
threat. As Joyce Egginton convincingly shows in her book The Poisoning
of Michigan, the Michigan Department of Agriculture, the state Depart-
ment of Public Health, Michigan State University and even the federal
Food and Drug Administration acted as if the problem could safely be
ignored.?' Each of these organizations had connections to the agri-
cultural community, and each was forced to weigh political and economic
consequences as well as ecological ones. Outside experts had to be
brought in by the farmers affected to provide a thorough examination
of the level of contamination. One would have to possess a very robust
faith in the autonomy of science to believe that the PBB case is an isolated
example of such organizational influences.?

The influence of such factors on scientific opinion is strong. The
creation of an organization is the creation of a living system whose
survival will naturally be sought by its members. While in theory the
organization’s scientists should form opinions without considering their
consequences for the organization, this is unlikely in real life. It is only
human for an organization’s scientists to be more favourable to facts
and theories which present it in a positive light. The organization's
position on some issues may provide an ‘anchoring point’ for future
thought and opinions. The development of special cognitive norms and
rationales thus seems inescapable, and their influence over individual
scientists assured. The value and necessity for using organizations to
carry out scientific tasks necessarily entails also the risk of this kind of
institutional dogmatism.

While considerable attention has been given to the intellectual effects of
disciplinary paradigms, not enough has been given to their organizational
basis. The vital tension in science between tradition and innovation
frequently translates on a societal level to a struggle between organizations.
Success in science leads to recognition, and recognition to power. Once
a set of ideas has laboriously been developed, fought against opposition,
and its holders established in university chairs, research institutes and
government bureaux, it is likely that they will try to reinforce their
position in various ways.?® Organizations offer a variety of means for
such reinforcement: control of access to research sites, control of funding,
gate-keeping of publications and, ultimately, the ability to determine what
is to be considered scientifically ‘competent’. The temptation to use these
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means is strong. Providing organizational power to the holders of any
set of ideas risks the use of this power against new or critical ideas. Only
when this power is suitably limited can intellectual discourse be protected
from inappropriate closure.

Furthermore, the problem may not be a single organization but an
establishment - that is, a set of organizations whose interactive processes
maintain a mutually-agreed-upon definition of reality. Conformity is
achieved through training institutions, professional societies, peer review
and transfers of personnel. In time what was merely a consensus begins
to appear as objective fact. Critiques of the established view are received
with surprise, incomprehension and ridicule. Just such a reaction greeted
Rachel Carson’s Silent Spring in 1962. It was not surprising to find this
book, which first suggested widespread dangers of pesticide use, strongly
attacked by the chemical industry. What was more surprising was the
number of attacks on it by university scientists. Many of these, it turned
out, had funding associated with pesticide use or friendly relations with
the agricultural chemical industry.?* In many respects the early reactions
to Silent Spring provided a melancholy illustration of Marx’s charge that
the intellectual superstructure is rooted in economic relations.

The establishment's key resource is legitimacy. A constant propaganda
presents the institutions involved as expert, objective and comprehensive,
their opinion as the opinion of professional science. As the establishment
becomes larger and more dominant, it can present its critics as misguided,
badly informed or even dishonest. Its own growing monopoly of know-
ledge resources may give some truth to the ‘badly informed’ claim. And
its power to reward its friends may bring allies from outside the scientific
community proper, such as the press. Legitimacy is a powerful resource
in controlling critics and threats to an establishment’s domain of action.

A scientific establishment, then, represents not only a concentration
of opinion but also a concentration of power.? In itself such power
is a natural consequence of the delegation of important missions (such
as resource management) to scientific organizations. If such power
is unopposed, however, it may interfere with the goal’s accomplishment.
These organizations should provide society with the ability to ‘see’
the environment by maintaining an adequate conceptual grid. Yet a
healthy maintenance programme requires constructive criticism, the
free examination of ideas, and above all an organized opposition.2® To
depend. on the other hand, on a single inquiring system is to make the
blind spots of the establishment those of the society itself. The cost of
these blind spots may be high. In the case of the black-footed ferret,
one cost may be extinction.
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Looking for Ferrets

The black-footed ferret, a member of the weasel family, is one of the
rarest and most endangered mammals in North America. To some bio-
logists, in fact, it appeared to be extinct after 1974. It has a low density,
is secretive, nocturnal and mainly subterranean. It depends on prairie dogs
(Cynomys sp.) as prey and their burrows for shelter. Prairie dogs are thus
critical to the survival of ferrets. Ranchers and farmers, however, often
consider prairie dogs pests and thus shoot or poison them en masse. The
drastic loss of habitat involved in the thinning out of prairie dogs is the
main reason for the ferrets’ endangerment today.?’ First described to
science in 1851 by John James Audubon and John Bachman, the ferret
has always been considered rare by most natural historians and wildlife
managers. This perceived rarity needs to be kept in mind when con-
sidering government activities for ferret management and preservation.

Research on the first ferret population ever studied began in South
Dakota in 1964, 113 years after the species was first described - and
continued through 1974, after which no animals were found in the area
under study. From 1974 to 1981, ‘normal science’ in a Kuhnian sense
could no longer be practised since ferrets could not be located consistently,
and even appeared functionally extinct to some. During this period,
however, other people worked on locating another population. A new
population was discovered in Wyoming in 1981, came under study, and
normal science is again being employed.

This case study will concentrate on the years 1974-81, and on the
set of organizations involved in ferret management during these years:
the United States Fish and Wildlife Service (USFWS), the US Bureau
of Land Management (BLM), and the Wyoming Game and Fish Depart-
ment (WGF) - referred to hereafier as ‘the agencies’. Other organizations
were also searching for ferrets during this period. These non-
governmental organizations (NGOs) came to play a major role in ferret
conservation. One of our major objectives will be to sort out the respective
roles of the agencies and the NGOs. While, on the surface, the agencies’
dominant apprcach during these years appeared to be in the best tradition
of modern wildlife biology, a more detailed examination of their activities
suggests the opposite. In fact, the behaviour of the agencies raises a
serious question: can agencies established to manage wildlife, using
traditional paradigms and management practices, protect very rare
species like the ferret?

Traditional methods of species conservation work fairly well with large
and visible populations of animals, when such surveys are economical and
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when the animals have high symbolic value (for example, the American
bison, Bison bison). These methods do not work well with small, difficult-
to-detect populations such as ferrets. Erickson noted that the ferret was
one of the least well known of al] the endangered US mammals, despite
more than ten years of research.?® From 1964 to 1974, furthermore, the
research programme in South Dakota declined markedly because the rate
of fact-finding (measured in return per hour spent by researchers) had
itself decreased. Until the new population was found in 1981, biologists
were unable to locate any ferrets, and thus could not identify the species’s
critical habitat for protection. The factors which limited ferret popula-
tions and habitat could not be identified, much less mitigated or
eliminated. In the years after 1974 it became increasingly apparent that
‘research as usual’ could not be continued.

Since the ferret had always been assumed to be rare, the die-out of
the population in South Dakota led to a reduced effort to preserve ferrets
by the agencies. In the South Dakota study ferrets had been shown to
occur at low densities, and had proven difficult to locate and study. When
the South Dakota population became extinct, many land managers
assumed that ferrets themselves had become extinct, or hung on in such
low numbers in remote, isolated pockets that it was useless to attempt
finding them.?® Consequently. agencies made little effort during the
1974-81 period to improve ferret surveys, or to direct surveys to areas
that had the greatest likelihood of harbouring ferrets, practices justified
in turn by lack of new ferret finds. This took place in spite of evidence
developed by NGOs that traditional approaches to ferret surveys were
inadequate .*® The agencies finally classified the ferret as extinct or
‘unrecoverable’ over large portions of its former range. They were in
the process of extending this classification to Wyoming when the new
population was discovered there.

At this point it is worth noting that a change in the biological situation
- the extinction of the South Dakota population and the failure to find
more ferrets — might have been seen to demand a change in research
strategy, especially after the ‘normal science’ methods for locating and
studying ferrets were shown to be less and less effective. At this point
there might have been a reflective pause and reconsideration.?' This
change did not, however, take place in the agencies.

The real danger was that the agencies might fall into a routine. The
agencies’ survey methods were based on the South Dakota experience
and on assumptions appropriate to the study of larger and more visible
population (‘if ferrets are present we can find them’). These methods
might not necessarily work elsewhere. Yet the agencies continued to treat
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ferrets according to such assumptions as the years went by and no ferrets
were located. [t was then assumed that the species was extinct or at best
unrecoverable. The disappearance of the ferret from the agencies’
conceptual grid was caused in part by the failure of traditional methods,
in part by the agencies’ underlying assumptions, and by pressure on
scarce agency resources. Bureaucrats had to justify time, money and
effort looking for ferrets. When ferret search efforts produced few results,
the natural response was to reduce inquiry.

Life-cycle characteristics of the ferret pose severe problems for its
preservation given the calculative rationality (see below) employed by
the agencies. We know that for rare species observability decreases as
population size decreases. Thus a disproportionate increase in search
effort is required to find individuals as the species becomes more rare. By
definition, a species is rare when experts have difficulty finding it. But at
what level of unsuccessful search effort cana species be considered extinct?
And also, what kind of observations are considered to provide valid
evidence? Here the ‘operational definition’ of ferret presence is critical.

Ironically, ferrets were missing from the agencies’ conceptual grid
in precisely the region of Wyoming in which the new population was
discovered in 1981. In the twelve months preceding the ferret population
discovery, several oil/gas wells were drilled immediately over a large
prairie dog colony later shown to be occupied by ferrets. Apparently
due to lack of communication between agencies, the USFWS and WGF
did not know about the wells, although the BLM did, and did not require
a ferret survey prior to the drilling. Even if the possibility of ferrets had
been considered, however, it is doubtful whether surveys using then-
current USFWS guidelines could have detected them. Surveys using
guidelines proposed by some NGOs might have detected the ferrets, but
they were not sanctioned by the state and federal regulatory agencies
at the time.%

How does one know if there are ferrets present or not? There is a wide
range of evidence of ferret presence, including: (1) corpses; (2) photo-
graphs; (3) sightings; (4) skeletal remains: (5) scats (faeces); and (6)
distinctive diggings. The traditional view taken by the agencies has been
that only three kinds of evidence count as proof of the ferret's presence
in an area. Preservation actions would take place only if one or more
of three types of evidence were located: (1) a corpse (for example, a
road kill); (2) a photograph with sufficient context so that the site could
be identified; or (3) a group of ‘credible’ biologists who simultaneously
observed a ferret. These criteria express an attitude that ‘science’ requires
verifiable ‘hard’ evidence and inter-observer checks. It must be noted
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that such criteria, since largely unwritten, often have to be inferred from
the attitudes and actions of agency personnel. Before considering another
class of ‘softer’ evidence, let us examine the probabilities that these three
types of evidence could be obtained for a very rare species like the ferret.

The Nature of ‘Hard’ Evidence

Since hard evidence is usually considered to consist only of corpses,
photographs and group sightings, let us consider each of these types in
turn.

t. Corpses. Ferret corpses, even when ferrets are present, are not
likely to be abundant. Corpses from natural causes are not likely to be

who claimed to have ferrets on their land but refused to divulge informa-
tion directly to wildlife biologists or managers, because of feelings that
all wildlife conservationists are affiliated with the government. Land-
owners fear that federal land takeovers will follow if an endangered
species is found on their land. Furthermore, accidental killing of ferrets
could mean legal problems, providing more negative incentive to report
sightings or corpses to the authorities.

2. Photographs. While a really persuasive photograph of a ferret
would constitute hard evidence, such photographs are unlikely to result
from casual encounters. Few ranchers, biologists or others regularly carry
a telephoto and flash-equipped camera, which would be essential for
photographs of a small, secretive, nocturnal animal. In one instance the
regional representative of a national conservation organization, a Wyoming
resident, wrote to the USFWS for a permit to photograph a ferret. This
would have served as evidence of the ferrets’ existence in south-western
Wyoming in 1978. In reply, the petitioner was told that no such permit
would be issued and that if he turned up with a photograph, he would
be liable under Section 9 of the Endangered Species Act for harassment
of an endangered species!> There is little question that such incidents
discourage people from photographing ferrets.

3. Group sightings. If a group of ‘credible’ biologists (minimum of
three?) saw a ferret, this might be hard evidence of ferret occupancy inan
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area. But no matter how many individuals see a ferret simultaneously,
there is neces=:-.J a subjective component, and thus the validity of the
sighting is open to question. This raises the question of how often one
would find a group with the proper composition (that is, of credible
biologists) assembled at the right place at the right time. How often has
such a group stayed on a prairie dog colony long enough at night even
to see a ferret?

So each of these three types of hard evidence is difficult to obtain,
even when ferrets are known to be present, as experience in South Dakota
showed. By requiring a class of evidence very difficult to obtain, the
agencies have stacked the deck against the detection of ferret presence.
At the same time, however, the agencies present themselves as operating
in the best tradition of wildlife science: they are calculatively rational.
The scarcity of hard evidence does not mean, however, that there has
not been other evidence of a less ‘hard’ nature. Other traces, in the
form of skeletal remains, scats, distinctive diggings and single-person
sightings have been found or reported in potential habitat — prairie dog
colonies.

The ‘Soft’ Evidence

In Wyoming, for example, cight skulls (three in one grouping three miles
apart, and four found in another grouping within twenty-five miies),
faecal remains similar to known ferret scats, and diggings similar to those
described in South Dakota were found in several locations around the
state.35 This evidence can be combined with continuing reports by single
observers, though in small numbers, some of which have bee_n in the
general area of the skull finds amidst abundant prairie dogs. This com-
bination of evidence was not considered sufficiently ‘hard’, however,
for the agencies to mount systematic searches or to recognize formally
the high probability of ferret presence, and thus to designate the area
with a special status. The agencies argued that the skulls could not be
distinctly dated and therefore could be very old; that scats — even though
found in semi-desert areas — could not be positively differentiated from
the semi-aquatic mink (M. vison), and that diggings of whatever size
and conformation could have been made by other animals. Single
observer sightings, regardless of the background of the individual, were
considered to carry 0o large an element of subjectivity for credence. And
limited follow-up surveys in the area of a reported ferret sighting failed
to find ferrets. We will di:. uss the adequacy of such surveys below.
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What constitutes a valid sighting is a serious issue, since numerous
single observers - in some cases highly regarded biologists — reported
seeing ferrets in western states. Several people reported seeing ferrets
prior to 1981 in the immediate region of the 1981 Wyoming ferret
discovery. These reports were seldom confirmed through field investiga-
tions by agency biologists. Indeed, the report of a live ferret by a cowboy
three weeks after the discovery in Wyoming of a dog-killed ferret in
the same area. was not believed untjl agency biologists were taken to
the area by the cowboy and saw a ferret themselves. Without the addi-
tional confirmation provided by the corpse, it is not clear even that this
investigation would have taken place. Discovery of the corpse itself was
a stroke of good luck. The taxidermist who first identified it had been
visited a week carlier by an NGO biologist who noticed the shop while
driving by. He told the taxidermist about ferrets, their rarity and the
NGO:s interest in locating and recovering them. Without this background,
it is possible that the taxidermist might never have identified the specimen
or turned it in.

In a few other cases in which agency biologists did follow-ups, their
own assessments (independent of NGOs) seemed to confirm the authen-
ticity of certain single observer reports. Nevertheless, no such observation
between 1974 and 1981 carried enough weight for management agencies
to declare formally that an area was of possibie high value to ferrets,
and to decide to manage it to protect ferrets; this despite other corrobora-
tive ‘hard’ evidence. One might infer from lack of formal preservation
actions that the agencies believed that no one had actually seen a ferret
in the areas in question.

"This situation was made worse by the failure of follow-up surveys
in areas where ostensible ferret sightings have taken place in Wyoming.
In the light of the ferret’s scarcity and relatively unique life-history,
the failure of such surveys is not surprising. In fact, the Wyoming
area containing the large ferret population was mapped for prairie dog
distributions by BLM biologists the year before ferrets were found: no
evidence of ferrets was seen. Failures to find ferret evidence thus
convinced the agencies of the correctness of their belief that ferrets were,
“for all practical purposes’, extinct in these areas.

To summarize, the ‘hard’ evidence which was considered essential
for government action was largely unavailable for the ferret, at least until
the new population was found in 1981. So ‘management actions’ which
might have served to protect the ferret in areas where it might be existing
were limited or not 1aken at all. That they were not taken is clearly seen
in the subsequent permission given to allow drilling of oil and gas wells
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_ in the Wyoming ferret area. One can appreciate the need for government

organizations such as the BLM (o have firm evidence on which to act.’
Since most land is likely to have alternative uses, areas which could be
set aside for ferrets could be used effectively in other ways if there
arc no ferrets on them. It is not unlikely, furthermore, that the propo-
nents of other uses will exert pressure on government agencies. Hence
there may be a bias toward assuming that ferrets are not present unless
there is strong evidence to the contrary. One possible consequence
of this bias toward non-existence may be that rare species like the ferret
will disappear. Since these species are difficult to detect, routine methods
may not be sufficient to detect them. And the bureaucracy’s decision
needs may militate against using more adequate science which could
detect them. At some point there has to be a decision that further search
will be foregone. At this point it would be honest to say simply that
there are no resources for further search. Yet the agency still has to
present a rationale for stopping searches which will satisfy wildlife
lobbies and the public. Hence the politically astute agency will fortify
what is essentially a pragmatic decision with an claborate scientific
thetoric.

The Rhetoric of Denial

When an organization wants to deny the existence of a rare or anomalous
pheaomenon, it is likely to deploy a rhetoric of denial.®® This rhetoric
is a set of arguments to show that current lack of conclusive evidence
of a phenomenon’s existence is proof of its non-existence. Absence of
evidence thus becomes evidence of absence. The rhetoric of denial does
two things: (1) it transforms a situation which is ambiguous into one
which is definite and about which, therefore, defensible decisions can
be made; and (2) it deflects attention from the phenomenon in question
by offering a seemingly conclusive set of arguments that it does not exist.
A typical set of such arguments would g0 something like this:

1. By its very nature, the alleged phenomenon could not take place.
2. The people who report the phenomenon cannot be trusted because
they are incompetent or dishonest.

3. Observations will be reported, and since the number of reports
is small, this shows that there are few observations.

4. The phenomenon would be observed, if it were real, as a by-
product of routine scientific or other activities,
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5. If physical evidence of the phenomenon were available, it would
be unambiguous.

6. Specialists in the relevant area of expertise would have received
useful reports, if there were any, of the phenomenon.

While only some of these arguments are likely to be used in a given
case, one must recognize that, if true, the sum of these arguments would
make a very damaging case against the existence of a given hypothetical
phenomenon. And these arguments often have strong face validity. But
are they valid?

These arguments, with the exception of the first, are sociological. That
is, they constitute assertions about what people would do in a given
circumstance in terms of behaviour or cognition. Since they constitute
sociological assertions, we must check their validity through sociological
study. Previous studies of these social intelligence processes by one of

the authors (RW) have in fact shown many of the assertions to be false -

in relation to anomalous events, both in the case of hypothetical anomalies
and those generally accepted by the scientific community. Contrary to
the rhetoric of denial, these studies have shown:

1. Often observers of the phenomenon are competent, but eitﬁer'they ’

do not report or their reports are not transmitted further.3®

2. The number of reported cases may bear little or no relation to the
number of observations; this is particularly true for the scientific
literature .40

3. The intersection of the phenomenon with potential observers may
be overestimated, thus providing much less coverage than believed,
and fewer potential observations.*!

4. The phenomenon may well be observed during routine scientific
or other activities. Such observations are not necessarily reported,
however.4?

5. The interpretation of physical evidence is often either faulty or
indeterminate, and sometimes both. Only after the phenomenon is
admitted to exist, and its contours clearly defined, are such examina-
tions likely to be fully competent.*3

6. The existence of useful observations or even reports in the scien-
tific literature does not necessarily mean that the relevant experts
~ or, even more to the point, those momentarily interested ~ will be
able to retrieve them. The very process of reporting and publication
may encourage authors to disguise the anomalous nature of the
reports.*
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These observations give one only the most general idea of the relation
between human behaviour as represented in the rhetoric of denial and
human behaviour in real life. This difference is important, since in any
actual situation people are likely to behave in socially strategic ways rather
than acting as the ideally dispassionate information-processors which the
rhetoric of denial presents them to be. The practical result is that the
amours and quality of spontaneously transmited information about rare
or anomalous events may bear little relation to the prevalence of such
events.*

A major influence on the reporting process is the credibility of the
events in question. If the event is considered anomalous, reporting it
may require an act of considerable courage, and such reports are usually
received with less than enthusiasm. Fear of ridicule is a powerful force,
and should not be underestimated, despite public relations statements to
the contrary.*6 Members of the scientific community are very concerned

- about ridicule. Reports of rare events, though less heavily sanctioned

than reports of implausible anomalies (such as UFOs), are nevertheless
subject to similar difficulties. Above all, the consequence of making a
report for the individual should be taken into consideration in weighing the
relative abundance of reports. Potential reporters are more likely to
be concerned about the personal consequences of a report than about
the needs of science. Negative attitudes by official agencies about the
existence of certain phenomena may thus become a self-fulfilling
prophecy.

We have seen how such attitudes can affect evaluation of ferret
presence. The agencies argue that ferret presence would definitely be
shown by certain kinds of indicators. But as we have seen, the absence
of these indicators is not necessarily proof of ferret absence. Only through
the rhetoric of denial are such missing indicators turned into positive
evidence that no ferrets are present.*’ Lack of physical hard evidence,
although not definitive, becomes a major argument against ferret
presence. The existence of soft evidence is rationalized as untrustworthy.
Pre-determined conclusions are thus bolstered by inadequate testing.

Thus far we have seen how the rhetoric of denial can be used to
neutralize anecdotal or episodic ferret evidence. But the same arguments
can be creatively extended 1o cover more systematic data-gathering efforts
by NGOs. If anecdotal evidence can be ignored because it can be made to
seem faulty or insignificant, similar strategies can be employed to degrade
the legitimacy of sources of information uncontrolled by the establishment.
If these strategies are successful, the only legitimate sources of informa-
tion about ferrets will then be under governmental control.
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The government, however, is not merely a gatherer of information. It
must also make decisions about the use of land, which include considera-
tion of other uses besides. rare species preservation. Since commercial
uses for land are likely to be represented by strong pressure groups, the
roles of fact-finder and land manager may conflict. The potential for
scientific opinion to be slanted in the direction of commercial objectives
is likely to be strong. Hence the need for pluralistic sources of information
to provide checks and balances. The need for such pluralistic sources
of information, and the agencies’ attempts to eliminate them, are most
evident in the question of what constitutes an adequate ferret survey.

The Politics of Scientific Competence

A most important issue in any scientific discipline is what constitutes
‘competent” research. This is very much the case with ferret surveys,
The issue of competence involves: (1) who is allowed or sponsored to
do ferret research and (2) what methods are considered adequate for
demonstrating ferret presence or absence on a prairie dog colony. One
of the most interesting developments in ferret conservation during the
years of this study was a strong tendency towards government-only
surveys using ‘officially approved’ methods whose effectiveness some
private groups questioned.*® Some of the officially approved methods
have since been shown to be ineffective in locating ferrets.*’

Consider the question of staffing. Who is to carry out surveys on
ferrets? In 1978, 1979, 1980 and 1981 the government contracted with
“itself to carry out ferret surveys.> The BLM contracted, during these
years. for USFWS to carry out ferret surveys on seven large proposed
coal lease areas in Wyoming. Such intra-governmental contracting is
strongly discouraged by federal law (for example, the 1932 Economy
Act) and is supposed to be used only in case of dire national need or
insufficient alternatives. Neither situation pertained in this instance.
Yet Memoranda of Understanding between the two federal agencies
established such a contract for four consecutive years, providing hundreds
of thousands aof dollars to the USFWS, in spite of the existence of NGOs
willing and able to undertake the task using ostensibly more rigorous
survey methods at lower costs. Part of the rhetoric which established
the legitimacy of this agency procedure included suggestions that NGOs
Were not competent to carry out the research, since they were ‘experi-
menting with new unsupportable survey techniques and are inexperienced
in applying acceptable survey standards'.>! This meant, of course, that
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government agencies had no alternative but to carry out the research

-themselves. One suspects that the premise (‘no one else is competent

to do it’) may well, however, have been guided by the conclusion (‘the
government must do it’). It is worth noting that both other government
agencies and private clients, such as pipeline companies, were thus

- discouraged from considering NGO surveys. Legal approval of NGO

surveys would have to come ultimately from the same agencies which
are claiming that they had the sole competence to carry them out. Such
agency strategies would seem to be directed at securing control of their
operating domain. This situation existed in spite of evidence that NGQs
were cost competitive and as efficient as government surveys, and
possessed or exceeded the qualification necessary for the job.

The economics of NGOs are fragile. The contracting job for an annual
ferret survey is worth over $100,000 in Wyoming. Government pre-
emption of the survey role meant that NGOs were forced to turn to private
funding, which they were fortunate enough to get. Decisions about
‘competence’ by an agency which controls much of the funding may thus
represent not only a land management decision — which is perfectly
legitimate — but aiso a decision as to who can practise certain kinds of
science. Without the cultivation of outside expertise, governmental
science decisions in this area could be inappropriately shaped by pressures
for certain land management policies, since the same agency would be
responsible for both. It is not healthy for science to be so closely tied
into other vested interests.

The issue sharpens when the methods approved for ferret surveys
by the agencies are considered in detail, since there is some evidence
that they are not the best available. Government survey methods were
developed from experience with ferrets living on black-tailed prairie
dog (C. ludovicianus) colonies in South Dakota where the mean colony
size was twenty-one acres in high-visibility shortgrass prairie. Even
in this situation, ferrets were hard to spot. The Hillman-Linder team
reported that surveillance of one thirty-five acre colony, known to harbour
a ferret, yielded only two observations of the animal in twenty-three
days. Furthermore, studies in South Dakota showed that ferrets might
use a prairie dog colony one year and skip it the next.’? In seventeen
colonies on which ferrets were observed from 1964 to 1974 (eleven
years, or 187 ‘prairie dog colony years"), seventy-seven ferrets, including
nine litters, were seen in only thirty (16 percent) of these colony
years. %

By comparison, the Wyoming situation was even worse. The average
prairie dog colony size was 200 acres, eleven times greater than for
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any of the colonies in Mellette County, South Dakota. Visibility in
Wyoming colonies is often restricted by dense sagebrush and broken
terrain. It is unknown whether the government-recommended minimum
search was adequate to reveal a litter in Wyoming, let alone a single
ferret. T :

At night, ferrets are located by ‘spotlighting” them and using the light
reflected from their eyes to provide targets for visual observation and
photographs. The USFWS recommended spotlighting only colonies with
signs suggestive of ferret presence (for example, those exhibiting large
numbers of plugged prairie dog burrows or typical diggings). Using this
advice would significantly reduce chances of finding a ferret. Characteristic
ferret sign is nearly non-existent at certain seasons and is sometimes
difficult to recognize. What very few signs ferrets leave in black-tailed
colonies are often destroyed by the prairie dogs within two hours after
sunrise. Until study of the Wyoming ferret population, it was not known
whether ferrets living on white-tailed prairie dog (C. leucurus) colonies
made any signs at all. Findings from a study of the Wyoming population
now show that ferret sign is virtually non-existent in ferret-occupied areas
in the summer and early fall - the survey season called for by the USFWS
regulations!

The USFWS recommended stationary nocturnal surveys with the
spotlight on 50 percent of the time and a total nightly effort of only one
and one-half hours per person. This appeared to work in South Dakota,
where the prairie dog colonies were small. But on large, visibly obstructed
colonies, such as many of those in western Wyoming, moving surveys
with the spodight on 100 percent of the time provides the greatest
temporal and spatial coverage. These latter methods required two people
for a minimum of five hours each night. Such techniques, developed
by the NGOs, were precisely the ‘new and unsupportable’ methods to
which the agencies objected! After the Wyoming ferrets were discovered
in 1981, the NGO survey methods were overwhelmingly proven superior
(via normal science) to those recommended by the USFWS. 55 Here the
government experience developed from one situation was arbitrarily and
rigidly applied to a new one, despite growing evidence produced by NGO
rescarch that its efficiency was low. Yet departure from these official
guidelines was not permitted by the agencies.

The official guidelines of the USFWS suggested that a brief survey
would be sufficient to determine ferret presence. Yet both the South
Dakota experience and a computer-based energy balance model of ferret
prey requirements indicated that a once-over survey would very likely
miss ferrets occurring in low density colonies.*® This in turn would
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contribute to the rhetoric of denial: ‘Searches do not detect ferrets.
Therefore there are no ferrets. A situation like this, of course, is a typical
problem in statistical decision theory, with possibilities for both false
negatives and false positives. The danger of a false negative is likely
to be enhanced, however, when those carrying out the survey have
conflicting interests, such as putting the land t~ other uses for oil, gas
or coal production.

Calculative and Generative Rationalities

The Endangered Species Act, under whose authority the US Fish and
Wildlife Service manages ferrets and other threatened species, envisions
the use of scientific methods for wildlife management.3’ Yet how such
methods are to be applied is left to the agency'’s discretion. We are faced
here with a grim reality: a species can be ‘managed’ into extinction simply
by the use of routine methods. From their use of a thetoric of denial,
it would seem that USFWS, BLM and WGF desire closure of inquiry
on the continued existence of ferrets. Yet, in another sense, USFWS
is acting to ‘rationalize’ the problem - that is, to make it certain and
calculable. But is this the only kind of ‘rationality” that can be applied
to the problem? We think not. The question here hinges on what we
consider ‘rational’. Let us examine the question in a bit more detail.

There are two ways of defining ‘rational’ behaviour for organiza-
tions.>® On the one hand, action that is rational could be defined as that
whose consequences achieve the results one wants in a predictable way.
Such action would be easy to understand or defend. For Max Weber
rational organizations were calculable in just this manner. This calculative
rationality, Weber felt, was the defining characteri'. ' modem
organization, which for him meant bureaucracy.™ In a sysiem like this,
past experience and experiment would provide a basis for actions in the
present. The certainty and calculability come from reliance on these tried
and true principles. Ideally, the organization would act with such certainty
and regularity that it would resemble an automaton. Weber felt that this
kind of calculative rationality was what made Western society scientific
as well.® Yet it is obvious tha: - -h a view of science reflects
nineteenth-century German realit. . better than it does the history
of science generally. Today, even coiservative philosophers of science
stress science's calculative rationality less than its ability to correct
itself.®! The ethic of progress in contemporary philosophy of science
was no part of Weber’s conception of rationality. Therefore, it is obvious
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that if we are to see science as a rational enterprise, we must be able
to envision a different kind of rationality. This other kind of rationality,
furthermore, must be based on different principles.

We call this second kind of rationality ‘generative’, for its value rests
with its ability to generate critique and innovation - in short, to provide
for self-renewal of the system. Its distinguishing feature is that it makes
efficient use of the cognitive resources of the system. Just as a bureau-
cracy represents the epitome of the calculatively rational system, the
epitome of the generatively rational system would be an intellectual
marketplace. Such a marketplace would encourage a variety of different
approaches from which increasingly better solutions would evolve. Good
ideas would be recognized without regard to their place of origin in the
system.®2 The system's rationality, then, would depend on its ability to
generate new ideas and choose sensibly between them.

We could characterize the major concerns of these two systems as
‘optimization’ and ‘progress’ respectively. A calculative system is trying
to do the best it can with the information in hand. A generative system
is trying to develop information so that it can make a better decision
than any that are currently possible.

Each form of rationality, in turn, is likely to shape a characteristic
organizational structure. Calculative organizations will pick structures
which are clear-cut, ‘mechanistic’ and tend towards bureaucracy.
Generative organizations will develop in a looser and more pluralistic
way. Such designs are often called ‘organic’ or ‘parallel’, but whatever
one calls them, they have been in the management literature for a long
time.®

What are the implications of these kinds of rationality for the design of
scientific organizations? We think these implications are profound. If
science is to remain generative, this must be reflected in the design of either
individual organizations or the organizational field in which scientific
institutions operate. To turn the operation of science over to a single
bureaucracy is virtually to guarantee that it will move towards calculative
rationality, and towards a style of inquiry that is less creative.

In regard to the field of science as a whole, such a situation seems
unlikely. There are too many scientific institutions and the pressures of
competition between different scientific institutions is too great. Yet in
specific disciplines, individual institutions and government agencies, such
creeping bureaucratization does occur. In any field of endeavour, those
who have been successful are likely to be placed in situations of power.

When these positions become relatively stable and highly linked, then
we talk about the existence of an ‘establishment’.** An establishment
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can also come about through the development of government agencies
which move towards control of a given domain of inquiry. Any establish-
ment is likely to justify its power by reference to calculative rationality
— the results of past effort, experience and, above all, success.

Government agencies are especially likely to develop a calculative
approach because of the political environment in which they operate.
Bureaucracies are strongly aware of the need to defend their actions
before legislative committees or outside interest groups. Calculative
rationality is by nature a defensive rhetoric, oriented towards the past.
Actions taken in accord with past principles are much more defensible
than those based on principles which are novel or experimental. We can
expect bureaucracies to present science as a relatively clear-cut activity,
whose judgements follow proven procedures. For every question there
is an answer, for every problem a solution. Such calculatively rational
organizations are easy to defend to legislative committees, since every-
thing is done methodically, according to the book, and ideally ambiguity
or uncertainty nowhere exist in the system.5

Calculative rationality solves another pressing problem for the
bureaucratic organization: lack of resources. Few bureaucratic organiza-
tions are given enough resources to carry out their jobs well. There is
usually a mismatch between what they are expected to do and what they
actually can do. Hence they are always potentially in a situation where
they can be criticized for failure to do what they are supposed to do.
One response to this situation is to complain about the resources they
have been given to do the job. And in fact agencies frequently respond
to criticism in just this manner. Yet this excuse is usually fortified by
additional rationalizations. The bureaucrat is always tempted to give some
other reason why he or she did only X instead of X+ Y, even though
the actual reason may have been that there were enough resources only
to do X.% One motivation for the more devious response may be
avoiding the appearance of incompetence and related threats of other
agencies invading one’s domain; to confess inability to do a job is to
encourage others to take it over. A second response 1o inadequate
resources is to prioritize tasks, doing first those tasks for which an
algorithm exists. The more complicated tasks are left for later. Species
recovery, unlike species protection is a hard task to programme. Thus
USFWS was more likely to make sure that no one wiped out an evident
ferret population than it was to help the population to recover from
declining numbers. 5’

We might observe here another aspect of calculative systems: their
reaction to failure. Since calculative systems are likely to be centralized,
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and failures might call into question the establishment's actions, it is
important for these systems to deflect awareness that the structure is not

functioning well. Systematic dishonesty may well result from such
failures, leading to bizarre situations where ‘we were successful even
though the patient died’.%® Generative systems, by contrast, are more
likely to use failure as an opportunity for self-examination.

Just as calculative rationality comes naturally to those defending an
establishment - like Mannheim's ‘ideology’ - generative rationality
is a natural rhetoric for its attackers.% If one can show an accumulation
of defects in the current system; that new approaches offer promise; that
creativity and valuable ideas are being stifled by those in power; that
decisions are being made by too few people, then one creates a case for
limiting the power of the establishment. Challengers of an establishment
must usually base their claims on approaches that are still in the experi-
mental stage, although to them personal experience may be indisputable
proof. Challengers base their approach on what it is possible for the
system to do, not what has been done.” Yet these are always
possibilities, not yet realities. To believe in them requires imagination
and faith. The challengers have this imagination and faith, this ability
to project into the future to see the results of their ideas.

Another likely feature of organizational challengers is stress on plural-
istic decision-making. In contrast to the official agencies, who are trying
to consolidate decisions into a few hands, challengers are likely to want
to open up the process by which decisions are made to include other
groups, such as themselves. Instead of the predominantly calculative
emphasis of the establishment, challengers are likely to place a premium
on discussion, dcbate, consideration of alternatives and moderated
conflict. This process, they believe, will help generate the facts and ideas
on which better policies can be based.”! But it is also likely to make
more complicated the job of agencies which are seeking closure.

What happened to ferrets from 1974 to 1981, then, was not just a conflict
over facts, but one between contrasting logics, oriented respectively
towards calculative or generative approaches. The agencies naturally
adopted a calculative approach, since it stresses that one can apply routine
tests to make decisions. There is always, according to this philosophy,
a straightforward answer which proceeds from use of the standard
procedures. One rounds up the usual suspects and they supply the
answers. The NGOs. however, argued for a more generative approach,
one that would not depend so closely on standard methods. Their
approach would depend on ingenuity in developing novel methods that
would protect the species if it was present. There is never a guarantee,
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of course, that use of ingenuity will produce such methods, But if standard
methods were ot sufficient to detect ferrets, it js only through generative
approaches that ferrets can be detected and protected.

Recent Developments

Since discovery of the critically endangered ferrets in north-western
Wyoming in late 1981, the coalition of organizations involved in monitor-
ing ferrets has steadily become more dominated by governmental bureau-
cracies. The tactics used by official agencies in ferret protection and
recovery have slowly decreased the circle of organizations which can
legitimately take action in their domain. Among these tactics are increasing
regulation and attacks on non-official approaches as illegitimate. Sincs
the agencies’ missions require intensive use of scientific talent, these
actions can be described in technical language which disguises their essen-
tially political intent. Individuals and organizations favouring different
approaches are slowly being eliminated or co-opted, their ideas and
methods characterized as ‘illegitimate’ or ‘inappropriate’ by the agencies.
As the domain becomes largely dominated by government agencies the
chance for intelligent outside critique or irnovation is reduced. This
elimination of critics and variant approaches results in a net lass of
generativity for the field as a whole. As the species vanishes, the bureau-
cracy itself becomes more rigid and unyielding. The agencies’ actions
have significantly limited the problem-solving approaches of the coalition
to a calculative rationality directed by the government. The impact of
this restriction of capability has been serious. Important signals have been
missed and opportunities have passed without being acted upon. Among
the effects:

1. In autumn 1984, 129 ferrets were found of which 75 percent were
expected to die off over the winter. This provided an opportunity to
transplant at least ten to twelve ferrets to other favourable habitat sites
via a captive breeding programme. Nothing was done to act on this
opportunity.”?

2. There was a consistent rejection of data from NGO field teams
during the summer of 1985. These data documented the decline of
the ferret population in the wild, thus providing the only feedback
on the government’s calculatively-oriented programme. The emerging
population collapse (due to canine distemper and Sylvatic plague) was
identified early in the summer and duly reported to the government
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agencies by the field team. These findings were met with the rhetoric
of denial - in essence it was argued that there were no problems with
ferrets in the wild, only with the field team’s methods.™ It is not
clear whether refusal to accept these data was due to simple disbelief
or more complex motives. When data have become a political issue,
it becomes more difficult to disentangle actions and motives. In any
case, the rhetoric prevented any action to save the declining ferret
population until by October it dropped to about fifteen individuals.
By then nearly all options to save ferrets in the wild had vanished.
3. In the late summer and early fail of 1985, Wyoming Game and
Fish captured six ferrets; they were stored in the same room. Two
were infected with canine distemper. The rest soon caught it and died.
In November six more were captured and are now being kept in strict
isolation.”® In the summer of 1986, four adult wild ferrets remained,
and these included two females which produced ten young. Eleven
of these wild ferrets have been added to the captive population and
only one ferret is known to have survived in the wild. The future of
the species is in question.

One could wish that the ferret case was unique, but it is not. Similar
problems have brought the grizzly bear, one of America’s most popular
mammals, near extinction in Yellowstone Park.”® As in the ferret case
the government continued doggedly to implement and defend approaches
that were demonstrably not working. At the same time it spent large
amounts of energy neutralizing its critics. The California condor is also
nearly extinct, partly as a result of government policies.™

Conclusion

Preserving endangered species is an important social task. It is a task
that requires a maximum of creativity and skilful management, given
the rapidly changing conditions and the precarious situations of the species
themselves. Yet we have given this task to organizations whose very
nature lends to militate against the exercise of such creativity and
skill. The nature of bureaucracies is to develop a highly predictable
environment, and this calculatively rational approach often stifles novel
approaches. For many government bureaucracies, calculative rationality
has become such a reflex that generative approaches actually seem
dangerous. Rather than carefully examining the possibilities generated
by groups external to the bureaucracy. it seems easier, safer and cheaper
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simply to dismiss them with the use of a rhetoric of denial. The same
tactics are used to dismiss observations or data which conflict with the
organizations’ dominant approach.

At a time when the Endangered Species Act is itself in danger,”’ the
very grave results of calculative rationality in the ferret case are worth
pondering. They illustrate how bureaucratic organizations, acting in an
ostensibly ‘rational’ way, may procrastinate or prevent effective action
on important environmental issues. This incapacity, furthermore, appears
to be due to factors internal to the organization. This case study suggests
serious problems with our society’s dependence on such bureaucracies
to manage endangered wildlife and natural resources. If the last thirteen
years of US governmental actions regarding ferrets is typical, then it
would appear that such agencies have severe limitations in their mission
to save endangered species.”

Any establishment, if unchecked, tends to become dogmatic. Since our
society is virtually dependent on scientific organizations to monitor and
manage our environment, we cannot be indifferent to such faults. It would
be most desirable to get such organizations to be generative internally,
but this is probably asking too much of bureaucracies. An important
sccond best alternative is trying to ensure that they operate in a generative
environment, and are subjected to external checks and balances.” Only
if we ensure adequate external critique and innovation are they likely
1o remain alert and able. Otherwise the conceptual grid through which
we view the environment may well become a set of blinders.
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