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The question of why studies of the animal mind and
behavior have yet to become synthesized with findings
by conservation biology is examined by an analysis of
the historical interests of the two fields, then by the
presentation of two ongoing case studies within con-
servation biology with the golden lion tamarin, Leon-
topithecus rosalia, and black-footed ferret, Mustela
nigripes, and concludes with an evaluation of whether
the desired synthesis is possible or desirable.
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HUMANKIND’S interest in the mental life of other animals
is obviously prehistoric, although for almost all of re-
corded human history the interest has been practical, con-
cerned chiefly with domestication for human needs or
avoidance or elimination of species considered danger-
ous. Stories of interactions, including transmutations with
nonhuman animals, abound in religious texts, as do the
use of animals as symbols of human traits. Human beings
routinely project on animals their own characteristics and
values, both in literature and everyday speech, a fact that
makes difficult meaningful analysis and human under-
standing of the animal mind.

Although it is intuitive that conservation of species re-
quires knowledge of the behavior, and therefore the per-
ceptions and thought-processing of the species, there is a
perceived scientific gap between the two — between con-
servation and the study of animal behavior. In this intro-
ductory essay, I suggest that the reason is a difference in
goals, therefore in methodologies, but more generally, in
a longstanding and tacit difference in viewpoint as to how
we human beings conceive of animal life.

Analysis is made difficult by the inexact and often shift-
ing definitions and understanding of terms. For example,
some consider ‘mind’ to be a metaphysical construct, one
that is a trap for the scientist: the measurable behavior is
what must be measured if scientific reliability and validity
are sought. For others, the idea of a mind contains estimates
of its functions, its cognitive capacities, in, for example,
decision-making, sense of quantity, and use of something
akin to language. For the purposes of this essay, I accept
the possibility that through observable and verifiable be-
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havior, the concept of mind is a heuristic, although it
would not be wise to posit its structure without eventual
neurological correlation. We do not yet know how or in
what ways the human and nonhuman mind differ; however,
we may experimentally determine the capacities of either.
The differences between ethology and comparative psychol-
ogy are explained in the text that follows, but both are
subsumed under the more general term ‘animal behavior’
or ‘behavioral biology’. In like fashion, it is recognized
that species conservation is the interest of many, ranging
from academic specialists in zoology to hikers. In this es-
say, however, I have in ‘mind” when speaking of ‘conser-
vation biology’ the notions of those who specialize in
wildlife management, ecology, and population dynamics.

Until the recent past, ‘understanding’ animal behavior
was a matter of cataloging and describing, what Aristotle'
among others thought to be the primary but lowest form
of scientific analysis. Linnaeus’s system’ of nomencla-
ture offered, a millennium and a half later, an opportunity
to classify animal forms in ways that revealed relation-
ships among them, a method that made it possible for
Darwin® and others to articulate an understanding of how
animal life evolved.

In recent times, the ground of experimental attention
has shifted in unexpected and therefore dramatic ways.
The first shift of attention was toward a regained respect-
ability of positing and investigating the animal mind,
‘mind’ being a term that somewhat mystifyingly, some-
times does and sometimes does not include behavior. The
second was the understanding that human beings through
domestication long able to modify species genetically
also can determine extinction and speciation through their
use of the environment for human needs.

The first shift has occupied the now twin methods of
investigation known as ‘ethology’ and ‘comparative psy-
chology’. Both, as Singh and Kaumanns point out in this
issue, are at times subsumed under the term ‘behavioral
biology’. The second has given rise to a specialty within
zoology and biology (and human politics, perhaps) called
‘conservation biology’. The question posed for the set of
articles that follow is how the two might find common-
ground leading to advantage for both our understanding
of animal behavior and the survival of species endangered
by human action. As I argue that tacit differences in phi-
losophy determine the questions posed, therefore the
methodology, and eventually the direction of research, I
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begin with a history of the study of animal behavior, es-
pecially in the West, then consider how human percep-
tions of animals determine our ways of understanding,
provide two examples of how conservation and biology have
attempted to join, and provide a conclusion which argues
that a recognition of underlying assumptions held differently
by current animal behavior studies and studies in conser-
vation biology is required to form a coherent science.

An instructive history: Ethology and comparative
psychology

It is to the half-cousins Charles Darwin and Frances Galton
that Europe and West owes its divergent methods in the
scientific, as opposed to the anecdotal, investigation of the
animal mind along with the epistemologies for studying
animal behavior that today guide our thinking, often tacitly.
For reasons political, financial, and scientific their ideas
overshadowed, at least in the English-speaking world, the
well-developed ideas regarding animal behavior that had
evolved through practical experience in other cultures,
notable those of China and India*”.

In several writings, Darwin mentions that the evolution
of the mind follows the same principles as the evolution
of body structure, and although he performed some experi-
ments on the mental life of animals in his care, he seem-
ingly saved his theories of the evolution of the human
mind for a book never written®. Galton developed statisti-
cal methods, notably, the coefficient of correlation, that
made possible the establishing of statistical relationships
among human mental differences. Galton’s experimental
work, especially with genetics, made it technically possi-
ble for the development of two variant ways of investigat-
ing the animal mind, ethology and comparative psycho-
logy’. Today, these methods of studying the animal mind
appear less starkly different than was once evident, yet the
difference in philosophy remains a powerful influence, all
the more so when the differences are unrecognized by re-
searchers.

In French and, conspicuously, in German-speaking
countries, both approaches are to be found by the turn of
the 19th into the 20th century, along with a technique for
studying the animal mind that is now all but abandoned;
the use of phenomenology to describe and understand the
animal mind. This third ‘way’ considers determination of
the perceptual ability of animals to be logically prior to
understanding the mind. Its influence was pronounced
from around 1920 to 1935 and now, if anywhere, appears
to have been melded into ethology.

Meanwhile, in North America, comparative psychology
held authority, at least among academics. Based on the
goals of comparative anatomy or morphology, the methods
were rigidly experimental and concerned with how ani-
mals modify their behavior in response to aspects of the
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environment by learning, forgetting, and forming memo-
ries. Work on animal learning and memory from 1890 to
1980 exemplifies the development of this plan'®™"*,

In Germany, Austria, and, later, the United Kingdom,
ethology became dominant. The reasons for the separation
of philosophic method relate to national culture almost
certainly, but this issue need not detain us, however promis-
ing to intellectunal history it may be, for after the World
War 1II a sort of intellectual truce was reached. Some called
this a ‘synthesis’ — and the term is appropriate. For exam-
ple, examination of last year’s editions of the journals
Animal Behaviour and the Journal of Comparative Psy-
chology shows a like spread of species studied and prob-
lems investigated. Nonetheless, the older divisions of
philosophic underpinnings remain embedded in method-
ologies: the importance of the evolution of instinct to
ethology, of developing a science of comparisons among
species to comparative psychology, and the emphasis on
perceptual organization by the phenomenologists'™ "’
Especially in the years that featured the Nobel prize-
receiving work of Karl von Frisch, Niko Tinbergen, and
Konrad Lorenz, the phenomenological contribution to
ethology was evident, for studies of animal behavior tried
to identify the perceptual organizations that produced
specific, invariant, kinds of behaviour. Von Frish’s works
on bee communication, Tinbergen’s on insects’ and
birds’ territorial recognition, and Lorenz’s on imprinting
illustrate the importance of the animals’ perceptual world
as the primary, propaedeutic form of explanation'® ',

What is the animal mind and how can we human beings
know it? Through trial-and-error learning on his own part,
the hunter knows some behavior to be expected from the
prey, but he also knows through the human culture than
collects and teaches about such animal behavior. The
hunter’s predictions regarding behavior, however, are not
usually accompanied by postulations regarding the mind,
even though the hunter may say ‘He thinks I am turning
right” or ‘He understands the danger of my arrow’. There
are, then, three historical ways we have identified structure
of the animal mind: (i) such anecdotal evidence which can
be informative, say between hunter and hunted, but which
rarely if ever leads to useful generalities or deeper under-
standings, (ii) the task of arranging aspects of mental life of
genera along some line similar to what is done with struc-
ture in comparative morphology or (iii) investigation of
the underlying, presumably genetic and therefore evolu-
tional, aspects that unite behaviour with genetic structure.

Human perception of animal life

That human beings reflect their perceptions, personalities,
prejudices, and idea of intelligence on other animals is un-
deniable. The fields of comparative psychology and ethology
sought to ameliorate this confusion, the first by compar-
ing species on mental tasks (Galton’s legacy) and the
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other by finding genetic patterns of behavior by which
animals display Fixed Action Patterns (FAPs) (perceptions)
to Innate Response Mechanisms (IRMs) (Darwin’s legacy).
While comparative psychology strove for laboratory-provided
control over the stimuli applied and the responses meas-
ured, ethology examined a specialized behavior, FAPs,
preferable those occurring in the animals’ choice of envi-
ronment. This statement is an intentional simplification
made to illustrate that the question a student of animal
behavior asks reflects philosophic preferences — whether
she or he knows it or, dangerously, not.

A discovery that well illustrates the task of comparative
psychology is that the shapes of the ‘learning curve’ and
the ‘forgetting curve’ are characteristic of all vertebrates
studied and of some fish and fowl. Such comparisons under
the control of a laboratory environment are vital to find
the reliability and generality of this law of behavior. To
the ethologist, such a discovery is one from animal train-
ing, a method that largely bypasses what is unique about
natural animal behavior, such as homing and migration,
the ideas of inter-species imprinting, intraspecific bee
communication, and how animal instincts are organized
to produce complex behaviors — how the beaver builds
and rebuilds its dam, how fish and birds find ‘home’, of
how migration is possible.

All approaches were rattled in the mid 1970s by devel-
opment of the ideas of William Hamilton and Robert
Trivers which, much augmented, became the name and
topic of E. O. Wilson’s 1976 book, Sociobiology*>**. In
addition to showing how complex behaviors could be ex-
plained by phenotypic preferences, Wilson predicted by
the year 2000 the end of psychology and its replacement
by ‘social-biology’. In general, the prediction of the end
is occurring, whether for his reasons or others.

The prediction could not have anticipated a second series
of studies that also disturbed established thought. These
focused popular and scientific attention for a decade or
more while also solidifying comparative psychologists
and ethologists against a common intellectual enemy, the
anecdotal school, and which, when the dust had settled,
told us more about the mind of one order than could have
been imagined. I refer to the two decades and more of
concentrated study on primates (and members of a few
other orders) in regard to their ability to communicate
with human beings by sign-language, invented languages,
symbols, and human speech itself. It may have taken 400
years to attend to Samuel Pepys’ suggestion™ that a ‘she-
monkey’ he saw at the London docks might be taught
language by hand signs, but when it was, the study of the
animal mind was forever altered.

Seen from the advantage of the first years of the 21st
century, the courageous and inventive work on chimpan-
zees by the pairs of human Kelloggs, Hayeses, Gardners,
Premacks, Rumbaugh and Savage-Rumbaugh, and Terrace
along with Patterson with gorilla®®*~' is a study in the de-
velopment of how behavioral science evolves its methods.
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Each set of authors had the advantage of being able to see
the oversights of those who worked before. Each found
the goal necessitated both the laboratory-controlled study
favored by comparative psychologists and the natural
conditions favored by ethologists: each in its place; each
with its benefits and limitations.

What we have learned, beside much about methodology,
is that our fellow primates, at least the Great Apes, form
hypotheses about their worlds, use their inquisitiveness to
guide their investigations, and, comment on these through
one of the variety of means investigators employed.
Whether what they ‘say’ is syntactically correct (English
is required seemingly), learned from their human caretak-
ers, or represents ‘nothing more’ than operant condition-
ing, most independent readers of this vast, uneven, and
conflicting literature, would agree that even if we have no
map of the primate mind, we believe that there is ‘some-
thing there’, some mental processes that we would recog-
nize as our own. Such studies are hugely expensive,
rarely done on a sample of the species, but with the ani-
mal most adept, and require human beings capable and
willing to devote their own professional lifetimes often to
a single animal. On the one hand, one result of primate—
human communication endeavors was and is a revolution;
on the other, like so many human revolutions, the process
destroyed bystanders and the revolutionaries alike.

While ethology (melded with phenomenology) and com-
parative psychology have continued on their paths, their
aims and methodology have become background to the
ideas of sociobiology and human/animal communication.
‘Communication” studies are based on the precept that ani-
mals can be taught to speak of their worlds and to interact
with human beings by communicating their thoughts.
Language, expressed in a variety of forms, has been the
mode of communication. Arithmetic, which one would
think avoids the likely human projections of articulated
language, has only now begun to be explored with, let it
be said, encouraging results’>’. Studies of primate—
human communication may have encouraged the melding
of ethology and comparative psychology, but their peak
has passed. For the most part, the key animals and inves-
tigators have ceased their chats, not because there is noth-
ing more to know or say, but because of cost, and, alas,
because human interest has waned. The effect of the find-
ings on the study of animal behavior has waned as well,
not from methodological fault so much as from the mys-
terious forces that decide what is currency in scientific
investigations, whether regarding animal communication
or discoveries in space.

Sociobiology appears to favor examining instinct and
therefore genetics as the primary way to understanding
behavior. Sociobiology, as practised, uses the ideas of
Trivers to find cases of altruism, selfishness, spite, and
cooperation, (these here used as operational terms refer-
ring to how behavior alters the genetic mix) arguing that
these profit one genetic mix over another, thereby becom-
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ing the prime movers of the evolution of behavior. At
least, this is how investigators (and popularizers) have
understood sociobiology in the decades since it is most
clear and forceful statement by E. O. Wilson in 1976.
There is, however, a deeper motif: that we have it back-
wards when we think of genes as determining social or-
ganization. Sociobiology, in its pure form, argues that as
social organization alters the probabilities in mate selec-
tion, the genetic pool is a product of the society and cul-
ture, not the reverse.

Exemplars from behavioral biology and
conservation biology

Whether the fact of the promotion of sociobiology and
the onset of behavioral biology occurring at the same
time, in the last quarter of the last century, is a matter of
zeitgeist or cause and effect is impossible to say, but the
originating of texts and journals shows the correlation.
Concern for threatened and endangered species has con-
centrated on population genetics, demography, and the
factors that guide endangerment: habitat degradation,
predation, human intervention, and the like. For the most part,
academic investigations have had little access to endangered
species while conservation biology has been concerned
with how animals’ respond behaviorally to aspects of en-
dangerment rather than the mental abilities of the species.

What might seem a question with an obvious answer to
why ethology and comparative psychology contribute so
little to conservation biology is a matter of pragmatic
consideration as well as of differing histories and metho-
dologies. A more instructive answer may come from a re-
view of two examples of species conservation — that of
the black-footed ferret (Mustela nigripes) and the golden
lion tamarin (Leontopithecus rosalia).

A carnivore of the family Mustelidae, these ferrets
were once numerous (although being nocturnal and living
underground, rarely seen) in the plains from southern
Canada to the southern United States and northern Mex-
ico. Agriculture dispenses with prairie dogs, a primary
food for the ferrets. Indeed, in the 1930s, the state of Ne-
braska, US, required annual extermination procedures of
prairie dogs, a law repealed***® in 1985. The extinction of
the ferrets is presumably caused by the loss of their chief
food source, prairie dogs, and their susceptibility to dis-
temper, a fact that argues for the benefits of dispersal.
But dispersal also lowers the prospective gene pool.

Black-footed ferrets were rediscovered in 1981 in a
prairie dog compound, thus offering conservation biology
not only a chance to recover a species but an opportunity
to study population genetics. The prairie dogs, however, in
1985 were found to have a plague, one that was lethal to
the ferrets. Additionally, canine distemper was recorded
among the few ferrets. The twin enemies of low popula-
tions, lack of genetic diversity and inbreeding, lead to a
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population of 18 by 1987. Captive breeding has succeeded
in producing a larger number of animals of this species,
one exterminated first by humankind for agriculture and,
second, by the paradox that while keeping the few re-
maining members of a species together reproduction and
genetic variability may be enhanced but the probability of
a single disease passing to all remaining members en-
hanced™.

What has, or can, ethology and comparative psychology
teach us about the black-footed ferret? The reasons for its
decline in number are evident; the problems associated
with its recovery are clear. Emphasis must be on successful
reproduction and on establishing genetic variability. The
causes of the extinction are largely human needs, aided
by the ferrets’ food needs. Unless an understanding of the
ferrets’ mental structure can ameliorate these forces, pri-
mary focus must be on genetic variability and reproductive
success. What we can say about the utility of studying these
ferrets’ behavior is that members reintroduced into nature
after a pre-release period in a ‘halfway’ home survive
more numerously. Here the animals have the opportunity
to practice, it not fully develop, skills in food-getting and
predator-avoidance. We do not know what aspect of their
learning is responsible for the rate of success, and we
cannot know without controlled studies of individual as-
pects of their interpretation of the environment. Given the
small numbers of species-mates available, such studies
are inopportune and unlikely.

The now long-standing and complex attempts to rein-
vigorate and re-establish in Brazil the Golden Lion Tama-
rin (L. rosalia) is equally instructive as it demonstrates
how studies of behavior can be used to enhance genetic
variability. Like the ferrets, the monkeys’ number and
therefore genetic variability was limited by human use of
resources, in this case use of the forest and wood supply
along the Brazilian Coast. It is estimated that 1000 such
tamarins remain in the ‘wild” and 500 in zoos. Unlike the
plan for ferret survival, the tamarins were redistributed in
pairs or family groups to zoos, thereby decreasing the
probability of a single transmissible disease destroying
the remaining stock, but requiring redistribution of captive
animals to enhance genetic variability. Not unimpor-
tantly, the assignment of pairs to many zoos allowed the
facility to advertise its cooperation in captive breeding and,
thereby, served to educate the public as to the merits of the
approach and give public credence to the financial expense.

Enhancement of the population has not been simple, but
the difficulties are instructive for future such attempts.
For example, when introduced into the habitat, animals
born in captivity did not develop appropriate reactions to
predators and, in some cases, to use the food supply. Pre-
sumably, these activities require ‘learning’ and ‘memory’,
mental abilities of interest to comparative psychology and
ethology alike. Eating and avoiding predation may seem
instinctive, but the form the behavior takes is clearly a
matter of survival or not. The possible importance of knowl-
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edge of how animals learn and modify behavior might seem
crucial and its application to conservation established.

Not so: a long-term comparison of the success of tama-
rins raised in zoos and trained for the wild compared to
those merely released directly suggests no advantage®®”’.
We might thereby assume that learned or modifiable be-
haviors are irrelevant to the aims of conservation biology,
but we may be wrong. Studies of ‘animal learning’ have
historically preferred a laboratory environment in which
control can be maintained over variables other than those
of direct interest to the investigator. That animals learn in
this environment but not in nature suggests that nature —
whether environment, resources, or family membership —
may supply opportunities and rewards not imagined in the
laboratory setting. For example, a tamarin may be taught to
avoid the shape of potential predators by a human being
working, say, in a zoo, but not view a predator as such
with the background of the noise and sights of the rain-
forest. Similarly, training by a human might not transfer
to training by the tamarin’s group mates.

The study of animals’ behavior in their ‘natural’ groups
and environment is sometimes, somewhat meaninglessly,
called the ‘ecological” approach. It suffers from a lack of
control over the potential variables affecting the behavior
under consideration, but presumably shows what an animal
can do under natural conditions. The sharpness needed in
associating variables with outcomes demanded for behav-
ioral science to build its understandings is offset by the
practical gain of the survival of species, these unique com-
binations of genes and mental activities. If the study of
animal behavior/behavioral biology and of conservation
biology are to assist one another, insularity in academic
research and in professional management must be avoided.
Moreover, as Festa-Bianchet®® has pointed out in a recent
book heralding a melding of interests, the media, gov-
ernment, and those who use the environment — and that is
all of us — need to see that our overall concern is far more
important than our individual professional approach.

It remains to be emphasized that the seeming lack of
convergence between conservation biology and animal
behavior is the result of differing goals, different meth-
odologies, and, most important, the priority of questions
posed. The differences can be seen, for example, in the
meaning of ‘success’ to these differing ventures. It is one
thing to ask if an animal has a concept of number; an-
other to measure the increase in population of a species.
We are considering not a situation in which two scientific
methods disagree as to how to go about their work, but
the point at which each methodology thinks its work to be
done. If our goal is to learn all we can about what animals
know, knowledge of the many elements that determine
diversity and the qualities of the animals’ perceptions,
minds and behavior require inclusion. The two paths to
this goal — animal behavior/behavioral biology and con-
servation biology — will separate now and then, mislead-
ing the investigator to think that there is but a single way.
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Conclusion

We know that conservation biology both learns and remem-
bers from its practice of identifying the causes of extinction
and adds to our understanding of natural selection. We
know that ethology and comparative psychology are able
to investigate how and why animals modify their behav-
ior. We yet wonder deeply about animal behavior: how
animals migrate, orient themselves, and ‘home’. With ex-
tinction of species, we lose not only a physical structure,
but the possibility of learning about the mind of the ani-
mal as well.

The articles commissioned for this section well repre-
sent the successes and problems of the human study of
animal behavior, ranging as they do among orders and
species, on the one hand, and being concerned with long-
standing issues, such as ultimate and proximate causa-
tion, on the other. Just as the study of the animal mind is
enriched by the techniques of comparative psychology
and of ethology, so conservation biology and our under-
standing of the causes (and cures) of extinction may con-
tinue to meld with investigations of the animal mind. We
human beings lose both in knowledge and in our human-
ity when a species disappears through our ignorance and
mismanagement: the responsibility is in the human brain
and hands.
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