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I

Systematics is the scientific study of the diversity of life.
Like any large and durable discipline, the exact nature of its
subject matter has shifted from one period to another, sometimes
rather abruptly. Classifications, or the ordering of organisms
into a system, has been among its main concerns since the time
of Aristotle, which we may mark as its beginning. The nature'
and significance of variation within species is a problem of comparable age, though largely neglected until about 50 years ago.
The problem of phylogeny, or change across the generations,
has of course only occupied our minds since evolution became a
generally recognized fact. We may date this recognition between
1860 and 1880 for most industrialized countries.
The purpose of this paper is to relate these three problems
to the work of one of the last century's leading entomologists
and behavioral physiologists. The intention is to show the unity
of three areas of systematics in the outlook of one person, to
estimate their impact on his life's work, and to reinforce some
conclusions about the role of theory in science.
I This paper is revised from one prepared for a recent conference on Fabre's life
and work (Starr, in press), and like it is dedicated to Dr. 1. A. Kha1ifman of Moscow.
In preparing this edition, I have introduced no substantial shifts of content or new interpretations, but have adapted to the background of readers outside of the French tradition, as well as including some newly received information. It may seem contradictory
that a paper first prepared for a celebration of a man and his work should comprise
. an examination of his major shortcomings, but I insist that this is in the spirit of Ferton's
(1916) obituary criticism of Fabre. This is an attempt to contribute to the public understanding of one I have deeply admired since childhood, and like everything I say or write
about him it· must be seen as an act of homage. I am grateful to Erik T. Nielsen and
Yves Delange for criticisms of an early draft, and to Justin Scnidt for a bibliographic
assist.
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Jean-Henri Fabre's long life (1823-1915) was relatively lacking
in external events. He participated in no wars, rebellions or other
political occasions, erected no factories, did not take part in the
Olympics, and rarely set foot outside of his part of southern
France. In 1871 he retired from teaching, and from 1878 lived
his famous reclusive existence outside of the village of Serignandu-Comtat.
For a time, Fabre's researches ranged widely in chemistry
and biology, but he gradually sharpened his focus to work almost
entirely on insects and fungi. The first of these is by far the more
important, and except for Gerin (1970, 1974) virtually no one has
given attention to his (mostly systematic) mycological papers.
I will concern myself here almost exclusively with Fabre as an
entomologist.

CLASSIFICATION
At the root of Fabre's attitude toward classification is his low
regard for morphology. He thought of habits, or behavior, as
almost synonymous with life. He declared them to be the primary
fact of animal life, properly the zoologist's central concern, and
seems to have considered them somehow "higher" than physical
features. If asked to explain, I expect his answer would have been
that the former tend to persist for a time even after death, while
the latter are present only in living animals. This odd ranked
view of the phenotype is of course not Fabre's invention and
shows up occasionally even today. It is so closely bound with
his view of the functional relationship between behavior and
physical features that it is hard to know which preceded the
other. Quite simply, he denied any particular connection between
them. As summarized by Bujeau (1943), "Instincts have nothing
to do with structures. They are altogether independent of structure and stand infinitely above them."
Fabre correctly perceived the description and classification of
. species in his time to be almost entirely based on physical features, with almost no regard for the functional, ecological and
behavioral information which is today so important to systematics. It is not far wrong to say that systematic entomology
at that time, while it made great progress (Lindroth 1973), remained the study of dead insects. Against this, Fabre revolted,
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concluding that classification was a sterile pursuit, powerless to
illuminate what is really important. Defending his inclusion of
a chapter on spiders in a work of "entomology" (SE VIII:22},
he exclaimed, "A fig for systems! It is immaterial to the student
of instinct whether the animal have eight legs instead of six,
or book-lungs instead of tracheae." This attitude also goes far
toward explaining his disregard for contemporary entomology
as a whole and his espousal of the method of ignorance.
Fabre did suggest that classification could be made more
meaningful by taking into account characteristics of the living
animal, and even hinted that behavior should be at the base of
animal classification. He especially emphasized the food habits
of insects.
It must be admitted that Fabre's view of the role of behavior
in systematics was both ahead of its time and behind it. On the
one hand, the validity of behavioral characters is now recognized
by all, although difficulties in utilizing them ensure that systematics remains mainly morphology-based. On the other hand,
Fabre's idea that behavior is higher than physical structure and
should constitute the main source of characters was distinctly
reactionary. P.A. Latreille had led in the decisive overthrow
of the a priori, single-character approach to insect classification
in favor of the a posteriori, eclectic approach around 1800
(Lindroth 1973, Dupuis 1974), and any proposal for a return
to the old way could not expect a serious hearing.
It might be supposed, though, that Fabre at least recognized
the need for a workable and agreed-upon system of names and
for the researcher to correctly identify his animals. In fact, Legros
(1913) says that he was very conscious of Linnaeus's precept that
"If we do not know their names, the knowledge of the things
escapes us." I have seen no support for Legros's claim. Rather,
we find Fabre quite clearly disdaining even this (SE V: 11 ):
"The entomology of the name-giver is making enormous advances;
it weighs us down, it submerges us. The other entomology. the
only one of interest and truly deserving of serious attention that of the biologist - is so neglected that the natural history
of even the commonest species is unknown... " He did of course
mention species by name, from which we see not only that he considered species real, but that he was prepared to avail himself
of their descriptions and names if these were available. But he
evidently did not consider description and nomenclature a fit
occupation for the scientific mind.
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Beyond this, Fabre's attitude toward classification was surpassingly vague and in part contradictory. On the one hand, he
treated it as arbitrary, or at least abstract, while on the other"
hand his view was approximately linnaean. This is illustrated in
his treatment of the genus Sphex. In noting the correlation
between these wasps and their prey, Fabre did not simply say
that similar wasps tend to hunt similar prey. He was much more
specific. The five species known to him, he said, all hunt only
orthoptera (sensu latu}, in contrast to the greater prey variation
of Cerceris wasps (SE 1:9). He dealt with this at some length,
predicting that all other Sphex in the world would likewise be
found to hunt orthoptera. Sphex he concluded, is a very good
taxonomist.
Consistent with what has been said so far is the expectation
that Fabre's attitude toward plant systematics would be much
more benign, and it clearly was. He published just two papers,
amounting to 90 pages, on the systematics of fungi (Gerin 1974),
but there are other indications of a serious interest. The most
striking of these are a sizeable number of titles on the subject
in his library and a series of some hundreds of water-eolors of
fungi which he painted between 1885-1895 (Gerin 1970). These
latter are of a high accuracy, with annotations showing that he
was scrupulous in taking collection data and attempting to make
a correct identification.
These facts in themselves do not make Fabre a good fungus
systematist, and I have found little information on just how
good he was. His material has mostly not been re-studied, so that
only a tentative appraisal can be made, but his mycology is generally regarded as sound (John C. Krug and Yves Delange, pers.
comms.). I do not find him mentioned in Ainsworth's (1976)
history of mycology, though, an indication that he was not a
major figure.

INTRASPECIFIC VARIA nON
Bouvier's (1917) statement that no one was more interested
than Fabre in behavioral deviation from the norm is hard to credit.
Fabre's quite opposite attitude is amply manifested in his writings.
He stated it explicitly a number of times (e.g. SE 111:4) and his
consistent omission of serious attention to variation corroborates
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it. Against Bouvier's view, then, we may agree with numerous
other authors (e.g. Lubbock 1897, Peckham & Peckham 1905,
Ferton 1916, Wheeler 1918) that Fabre regarded variation in
instinctive behavior, as in physical structure, as negligible in
quantity and significance. Bouvier went on to say that Fabre
subordinated behavioral variation to the rule, that he saw it as
comprising nothing more than irrelevant exceptions. His viewpoint, then, was typically typological. For a pointed modern
criticism of typological thinking in ethology, see Alcock (1979).
This difference of emphasis comes out most sharply in the
question of stinging of the prey by solitary wasps. Over and over
again, Fabre affirmed the stereotyped placement and sequence
of stings (e.g. SE IV: 12), as well as their effect, mentioning
occasional variation mostly in order to discount its importance.
Unlike in the case of egg-placement, in stinging Ferton (see especially 1916) and other found a great deal of variation. Here, it
was not just the interpretation of Fabre's observations, but their
very accuracy, which was under challenge. By taking paralyzed
prey from hunting wasps and replacing them with new prey,
Fabre was able to induce a great many stinging events at his convenience. Nonetheless, stinging is very fast and frequently hard
to see from a suitable angle, so that any description necessarily
contained an element of conjecture. Marchal (1887) and Ferton
(1916) utilized the same method in reaching the opposite conclusion, and for the most part, they have been shown to be right.
Until now I have limited the discussion to variation in instinctive (in Fabre's concept) behavior and physical structure. He
could hardly have held the same view about learned behavior.
A consideration of this question is especially valuable in helping
to understand his attitude both toward behavioral variation and
instinct. Marguet (1910) clearly stated Fabre's view that the
insect is not a machine, but can vary its acts within limits. What
are these limits? This was not so clearly stated, but the general
answer was that they are found between goal-unconscious and
goal-conscious behavior. Peckham & Peckham (1905) pointed
out that in practice this distinction was so vague in Fabre's work
as to have very little value. More to the point is Bujeau's (1943)
criticism, already noted, that instinct became for Fabre not just
a descriptive term, but an explanation in itself which seems to
have inhibited the search for exact causes. Legros (1913) made
much the same point, but posed it as a strength: "Fabre has not
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attempted to define instinct, for it is indefinable; nor to probe
its essential nature, which is impenetrable." This is extreme
(probably wishful thinking), but the tendency is correctly noted.
Behind this is a key concept brought out well by Bujeau (1943).
The learned component of behavior is by definition not dependent
on innate information. If intraspecific variation is limited to this
component, then, it is independent of genetic differences and not
heritable. This is the next thing to saying that species are genetically homogenous. That Fabre was aware of the significance
of this idea cannot be doubted. (SE IV:8); "The work of insects
varies in its details by sudden, individual innovations which are
not transmitted to the offspring. This denies the two principal
factors underlying transformism: time and heredity." In the next
section this view of intraspecific variation is integrated somewhat more completely with Fabre's opposition to evolutionary
theory.

EVOLUTION
Before proceeding to a more analytical treatment, let us establish the bare fact that Fabre was an enemy of evolutionary
theory, i.e. that he denied that species change over the generations and give rise to new species.
Fabre's subject matter was adaptation. Today in biology this
is so universally accepted as the product of evolution by natural
selection that it requires an effort to think of the two separately.
Along with many others of his time, though, Fabre denied that
the second had anything to do with the first or even existed. He
posed numerous problems designed to baffle evolutionary thinking, and nowhere did he concede the possibility that evolutionary
change might account for even a single one of his observations.
He explicitly stated that physical structure and instinct are immutable (SE VIII:4): "Permanence of instinct must go with permanence of form."
Not only did he not admit that such a process might be real,
but he forcefully denied it any heuristic power. Comparing the'
evolutionary viewpoint to the treatment of conic sections in
mathematics (SE III: 15, titled "A pin-prick against transformism "), he said, "To be sure, it is a grandiose enterprise, commensurate with man's immense ambitions, this attempt to cast the
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universe in the mold of a formula, to bring all of reality under the
rule of human reason. But the reality escapes the formula...
I have looked at transformism from all sides, and what they call
a towering monument, capable of standing throughout the ages,
seems to me no more than an inflated balloon. Irreverently, I
stick a pin into it." Near the end of his life, he summarized and
reaffirmed this view (Fabre 1914): "Transformism. . . pretentiously aspired to account for a great deal of insect behavior.
I find that it has failed utterly-in this."
As an educated man, Fabre was of course aware of fossils.
In fact, he collected them and took an interest in them as indications of the life of the past. His paleontology, though, was not
one of continuity, but of discrete epochs separated by massive
extinctions and the creation anew of entire florae and faunae
(Marguet 1910, Delange 1981). The sudden shifts in the fossil
record, then, represented the true situation, a'nd we may fairly
assume that Fabre regarded the account in Genesis as incomplete
but true.
Let us now turn to the question of exactly how Fabre considered evolutionary theory false. Although he did not anywhere
undertake a point-by-point refutation, we can see that in sum
he rejected both of its bases, i.e, the existence of heritable variation within species and the working of natural selection. In addition, he challenged the fact of evolution, by way of posing a great
many particular problems which he believed insoluble from
an evolutionary viewpoint. He does not appear to have questioned
the Earth's great age.
I have dealt with the question of intraspecific variation
separately, because it can be seen as a systematic problem distinct from evolutionary theory, which it certainly predated.
The introduction of evolution put all such variation in a new light,
though. As noted above, Peckham & Peckham (1905) consciously
treated it as the material on which natural selection operates.
Wheeler (1918) summarized the issue in saying that "The variation which to Fabre was more or less negligible necessarily at once
assumed great importance when biologists became evolutionists."
As' indicated above, Fabre understood this issue, and tried
to meet it head-on by showing that difference between conspecific individuals are a) not significantly prevalent, and b) not
heritable. This by itself would have been sufficient to disprove
evolution. Coulon (1923) maintained that Fabre systematically
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undermined the evolutionary position by demonstrating that its
factual base was the result of slipshod observations. Given that
the rapid success of the Origin of Species was in large measure
due to its great, orderly mass of solid and relevant facts, this is
an odd claim. In any event, Fabre's facts were often not as reliable
here as in the rest of his work and contribute little to his reputation as an observer.
If Fabre's treatment of intraspecific variation is an example of
a clear idea resting on poor facts, his treatment of natural selection
is very nearly the opposite. The observations which he brought
to bear were for the most part accurate, but in the service of
an extremely weak line of reasoning. This sought to show that if
there is such a thing as natural selection it is not very effective,
that there are a great many natural phenomena which fly in the
face of any idea of a perfecting process. Why, for example, is it,
that the large predatory reptiles of the past - surely superbly
fitted for success - became extinct? he asked. Why is it that in
the same habitat some insects fly, while some closely related
species cannot? Why are some animals feeding specialists, if by
generalizing they could have a wider choice of foods? If some
bees have made a success of the lazy, parasitic life, why are all bees
not parasitic? If the bee-hunting wasp Philanthus has evolved
to prey on honey bees, why in all this time has the honey bee
not evolved an effective defense against it? Why has natural
selection not eliminated all useless organs? And so forth. In short,
while adaptation was his subject matter, Fabre challenged the
idea that any strong pattern of adaptativeness is even apparent
in living organisms. This is especially seen in his view of rudimentary organs as necessarily inferior to fully developed ones (SE
X: 13).
It is not hard to see two things fundamentally wrong with this
outlook. First, as seen in the first three questions, Fabre's idea
of the forces involved in natural selection was of the crudest
sort. He took it for granted that a big, predatory animal must be
superior to any small, delicate plant-feeder in the struggle for life.
And surely similar animals must be similarly affected by any
given environmental factor. What is lacking here is any view of
the complex, subtle, contradictory, and mostly indirect nature
of the interactions of organisms with each other and the abiotic
environment, and the largely indirect lines of evidence needed
to investigate them. This is nicely summarized in his complaint
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that, of the three time tenses, evolutionary theory avoids corning
to grips with the very one which interests us most (quoted by
Marguet 1910): "Transformism speaks positively of the past,
and also of the future, but of the present it says as little as
possible.r'- Fabre was deeply mistaken in apparently thinking
that if he could not see or imagine how a particular factor might
affect an organism, there must be no such effect. He would have
done well to adopt the attitude later codified as Orgel's Second
Rule (Francis H. C. Crick, pers. comm.): "Natural selection is a
lot cleverer than [ I am ]."
The second weakness, illustrated in the last three questions,
is of somewhat higher order and has to do with the nature of
adaptation. Fabre held the (extremely durable) idea that if natural
selection produces adaptation it will necessarily do so perfectly
with time. If this is so, it is ridiculously easy to show that natural
selection does not work. Philanthus sometimes captures its honey
bee, for example, while the bee sometimes succeeds in escaping,
which proves that neither is perfectly adapted in its struggle with
the other. The proof misses its mark, though, as natural selection,
like any contest, is merely between the more and the less effective. It results in a tolerable, not a perfect, state of adaptedness.
If the differences found between species do not represent
adaptation, especially adaptation resulting from natural selection,
what do they mean? It must not be supposed that Fabre thought
deeply about this or attempted any general theory, but he did at
least once give an answer which is consistent with the rest of his
outlook. Diversity, he thought, might be created purely for its own
sake, as if to lessen Nature's boredom (SE X:13). Some insects
are flightless, for example, because "each in its own way presents
variations on what would otherwise be a monotonous theme,
each adds its own special note to the concert."
Having looked at Fabre's objections to evolution as a process,
let us consider his objections to it as a fact, with regards to the
insects familiar to him. What he did was to outline particular
behavioral features which seemed to him especially enigmatic
from an evolutionary point of view. Then he challenged evolu2 Fabre illustrated this point with a vivid and clever parable of an artist commissioned to paint the crossing of the Red Sea. It was rendered as a diptych, each panel
consisting of a band of red between two borders of green. The artist explained that in
the first panel the Israelites had not yet reached the Red Sea, while in the second they
had already crossed over.
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tionary biologists to account for the origin of these features
through the stepwise incorporation of small accidental changes.
For the sake of'argument, he allowed natural selection, heritable"
variation... and ample time for the first to act on the second. He
relied mainly on his knowledge of the nesting biology of solitary
wasps, in particular the behaviors of provisioning the cells with
prey. The heart of his argument can be condensed to three statements of specificity:
I. The wasp is limited to a particular narrow range of prey
species.
2. Her stinging of the prey must be extremely precise, such that
any error would lead to failure and, in the case of strong or
venomous prey, would probably be fatal.
3. The precise placement of the egg is of the greatest iniportance, such that any error will cause her larva either not to
penetrate the host or to kill it prematurely.
Each of these specificities is so demanding, said Fabre, as to
disallow any small changes in the nature of evolutionary experiments, and thereby to prevent an ancestral species from giving
rise to the diverse prey-eapture habits we find today. This
theme, while not exactly an obsession, pervades the Souvenirs,
and I believe the extreme precision of the sting comes forth
strongly in every volume in which he has much to say about
solitary wasps. Let us review its application to two taxa.
For Fabre's argument regarding beetle-larva hunting scoliids
(SE III: 1, 2, 4) I will rely on Marguet's (1910) clear synopsis,
which focuses on the mathematical absurdity of four highly
improbable conditions each arising by chance:
1. The beetle larva has a very concentrated nervous system,
such that it is possible to paralyze it with a single sting.
2. The beetle larva is well protected, yet the wasp stings it in
its sole vulnerable point.
3. The egg is laid in the one place suitable for the young wasp
to penetrate the beetle larva.
4. The wasp larva eats its living, paralyzed host in a particular
complex way, such that it does not kill it until the very end.
Fabre's argument regarding the divergent prey of the various
species of Sphex is weaker in its premises (another example of his.
poor grasp of natural selection), but much more interesting in
its form. His proposition was that these species could not possibly
have descended from a single ancestor species. This was presented
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as a consciously mathematical-style proof, based on a reductio
LId absurdum and ending on a definite note of quod erat demonstrandum (SE III: 15). In summary, this was the proof:
1. Did the supposed ancestral Sphex hunt a broad range of prey,
comprising approximately the sum of prey types of descendant species, or was it specialized, comparable to anyone
modern species? Let us allow each possibility in turn.
2. If the ancestral species was a generalist, each descendant
species is necessarily more specialized.
3. Yet there is a tremendous advantage to having a broad
range of prey, so that natural selection could not possibly
have favored becoming more specialized by abandoning some
potential prey.
4. The ancestral species was therefore not a generalist.
S. Because of the extreme precision needed in hunting any
given prey, no species could possibly switch abruptly from
one specialized habit to another.
6. No wasp species, therefore, can diversify into several species
by way of continuous specialization.
7. If the ancestral Sphex was a specialist, then, it would have
had first to become more generalized (a possible process)
before dividing into several specialized descendant species.
8. Yet we have already seen in steps 2-4 that this latter is
maladaptive.
9. The ancestral Sphex was therefore neither a generalist nor a
specialist, and thus did not exist.
There is nothing very novel in this. Fabre's reasoning comprised examples of the standard argument from perfection, which
was the mainstay of anti-evolutionary argument then and continues to be so today. 3 To note this unoriginality, though, is not
to dismiss his "pin-pricks," and it is certainly not permissible to
place him with modern-day creationists, who appear for the most
part to be arguing in flagrant bad faith. Fabre was an important
scientists, and the argument from perfection remains the preferred anti-evolutionary gambit for the good reason that it is the
only one of any weight. Competently uses, it forms a strong null
3 Interest in demonstrating organic perfectedness did not wait for evolutionary
theory, though. As a central part of the view of nature as the decipherable book of
God's plan, it was an important enterprise of LSth-century biology (Eiseley 1958). The
best known exposition of this in English seems to be William Paley's Natural Theology,
which had gone through a number of editions at the time Lamarck's theory was
published.
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hypothesis. Darwin himself (1872) called Fabre "that inimitable
observer" and appears to have taken some of his pin-pricks quite
seriously. Likewise, Romanes (quoted by Marchal 1887), in a
book on the evolution of behavior, said of one of Fabre's points
that "I regard this case. . . as the one which raises the greatest
difficulties for the theory I have set forth." Unlike the arguments
of modern creationists, these sometimes represented a real enigma,
rather than just a lack of knowledge or imagination. That they
no longer do so does not vitiate their role at the time.
Let us go one step further and admit that even today the argument from perfection is valid, though in a different way. As a real
anti-evolutionary argument, it has no credibility now among
bilogists, but there is no denying that a great many features of
organisms do seem very complexly perfect, and it is often very
hard to see how they might have arisen gradually through natural
selection. The vertebrate eye has been a favorite example at least
since Lamarck's time. Every biologist should challenge himself/
herself from time to time with just this sort of problem, and I
suspect most do.
Is the indifferent reception of evolutionary thought during
Fabre's formative years enough to account for his attitude? More
specifically, was his antagonism well-informed or just a manifestation of the method of ignorance? There is virtually no external
evidence to answer this question. I have been unable to learn
whether he ever owned a copy of Lamarck's Philosophie Zoologique or Darwin's Origin of Species or whether he read either.
.Delange (pers. comm.) thinks that he probably did read the
Origin, but knew Lamarck's theory only indirectly through
Darwin. There was no new edition of the Philosophie in the latter
part of the 19th century which might have made it accessible to
Fabre, and its labored style would in any event not have recommended it to him. Legros (1913) reported that Fabre found the
Origin "wearisome," but gave no evidence that he in fact read it.
The internal evidence from the Souvenirs is much clearer,
leaving little doubt that if Fabre read the Origin at all he did
so inattentively. That neither Darwin nor his book is mentioned
by name is not really indicative, as Fabre never debated in this
direct fashion. What is significant is that the Origin is replete with
facts and remarks which are very nearly direct replies to some of
Fabre's later anti-evolutionary points. In particular, Chapter 7
is mostly devoted to objections similar to many of Fabre's. I con-
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cur with Bujeau (1943) that Fabre seems to have had only a vague"
idea of the doctrine which he criticized with such tenacity.
Consistent with what has just been said and with Fabre's poor
grasp of natural selection is the observation that he made no
strong distinction between Darwin's theory and. Lamarck's,
but subsumed them equally under "transformism." With
Lamarckian evolution long since defeated, his criticism was of
course directed at what he though was Darwinian evolution. It
is somewhat disconcerting, then, to come across occasional
passages such as the following, concerning the lack of tarsi on the
forelegs of some dung beetles (SE X: 13): "Let us suppose that in
ancient times, by whatever accident, a scarab had lost these two
clumsy and nearly useless digits. Finding this to its advantage,
it passed on this happy loss through atavistic inheritance."
There is also no indication that many of the specific weak
points which Fabre saw in evolutionary theory came from the
Origin itself. Yet a careful reading could have suggested several
to him. For example, in Chapter 8 Darwin (1872) dealt frankly
with the problem of the persistence of non-reproducing workers
across the generations in social insects. Some have considered his
suggested solution (that in such cases selection is at the family
level) as a clear precursor to modern kin-selection theory. In my
view (Starr 1979), though, it was a markedly weak response
which did not even begin to pose a solution, and I wonder that
Darwin's critics did not bear down hard on this question. Fabre
did little work on social insects, but he was certainly familiar with
them, and this sort of dilemma would seem to have fitted his
thinking very well. Yet there is not even a hint of it in the Sou'venirs or, as far as I know, in any of his letters.
Even more to Fabre's liking should have been Darwin's unequivocal indication in chapter 6 of what it would take to falsify
this theory: "If it could be proved that any part of the structure
of anyone species had been formed for the exclusive use of
another species, it would anihilate my theory, for such could not
have been produced through natural selection." Here was a
problem after Fabre's heart. With his intimate knowledge of
insects, confidence in his understanding of their functioning,
and love of decisive proofs, why did he not take up tha challenge?
Most likely it simply never came to his attention. His occasional
claims that certain complex characters serve no function at all
(see Marguet 1910 for examples) is close to this problem and
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shows that it would have interested him.
There are two other parts to understanding Fabre's antagonism
to evolution. In the concluding section, I will discuss the disparity between his world-view and that of evolutionary biology.
Here let us consider the more mundane question of the magnitude
of his commitment to the controversy. Did Fabre view this as the
premier question facing biology, and evolutionary theory as a
deadly menace to right thinking? He did not. One of his admirers
is said to have proposed as their rallying cry "Our enemy: Transformism! ", but he rejected the suggestion. One cannot imagine
Fabre, following Voltaire's example, ending every letter with
"Smash transforma tism ," There is more to his rejection than
just a difference of temperament. Fabre quite simply did not
take evolution very seriously. It was to him not the enemy, but
a rather silly idea which had become popular and would in due
time be deflated by the pin-pricks of sharp facts. For him, it was
analogous to spontaneous generation (SE IX:23): "Each period
has its scientific crotchet: today we have transformism, at that
time, they had spontaneous generation. With his balloons made
sterile qr fecund at will, with his experiments so magnificent
in their severity and simplicity, Pasteur gave the death-blow
to the lunacy which pretended to see life springing from a
chemical conflict in the seat of putrefaction."
It is not at all ironic that along with this implacable opposition
to Darwin's ideas, Fabre had a high regard for the man. In 1883
he openly mourned Darwin's death the previous year (SE II: 7),
and the brief correspondence between them (F. Darwin 1899)
is a model of principled scientific disagreement. It is therefore all
the more regrettable that Darwin did not live to respond to
Fabre's criticisms.
The proof of a hypothesis is not only in how well it stands,
but in where it leads. What were the consequences of Fabre's
refusal to embrace evolution? This question is simplified by the
observation that he appears not to have induced a single working
biologist to follow him in this regard. Soon after the first volume
of the Souvenirs appeared (1879), evolutionary theory was largely
victorious even in France, and his important scientific followers
were without exception Darwinians. Darwin was acutely aware
of the enormous difference an evolutionary outlook made in the
day-to-day work of a biologist, and in a letter to Fabre he suggested how such a change in his viewpoint might improve his work

so
(F. Darwin 1899). Perhaps we can estimate what difference it
would have made.
We are rightly suspicious of historical claims that if some certain condition had been otherwise a particular situation would
have come to pass, precisely because the experiment can almost
never be tried. Nonetheless, I believe that with suitable caution
we can bring two lines of evidence to bear on the question "What
if Fabre had been an evolutionist?": a) Some contemporary
Darwinian biologists and those of the next generation worked in
a sufficiently similar way that their results may fairly be compared
to his, and b) In a very few instances a good case can be made
from examination of Fabre's writing that only a shift in attitude
stood between him and an important discovery.
The Darwinian entomologists to be considered all did work on
the nesting biology of solitary wasps, Fabre's leading interest,
and in many cases on species from the same genera. Although
they were all younger and worked in the knowledge of at least
some of his results, I do not believe this is a significant factor in
what they were able to do, so that they enjoyed no special advantage in the facts or techniques available to them. The fact that not
all were amateurs may also be discounted. What this allows is a
reasonable comparison, comparable in rigor to many field experiments. In order of age, the Darwinians were John Lubbock
(1834-1919), George Peckham (1845-1914), Charles Ferton
(1856-1921), Paul Marchal (1862-1942) and Phil Rau
(1885-1948). A similar comparison could be made. in Fabre's
dung beetle work and that of others.
To repeat, Fabre's central and most informed attack on evolution was the argument from perfection; his main evidence was
the precision and necessary infallibility of stinging the prey
and placing the egg. Marchal (1887), following Fabre's own
method of observation, found considerable variation in the behavior of stinging, and the resulting degree of paralysis, by Cerceris
ornata. He went on to conclude that there is nothing at all mysterious in the way Cerceris stings one spot and not another; she
probes with the stinger and penetrates at the vulnerable places
between the sclerites. Marchal also concluded, in contradiction
to Fabre, that the stings usually do not penetrate at the motor
ganglia, but between them. This latter point is not just a detail
of fact; it undermines the entire idea that a direct and infallible
sting into the ganglion is needed for success.
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Peckham & Peckham (1898) likewise responded to Fabre's
argument right at the source: ' 'The general impression that
remains with us as a result of our study of these activities is that
their complexity and perfection have been greatly overestimated.
We have found them in all stages of development. .. " Rau & Rau
(1918) took issue with the idea that any slight deviation is fatal
and emphasized that this was in fact found in abundance. Like
the Peckhams, they went from this observation to say that this
very " imperfection" provides excellent examples of natural
selection of work, not in the past or future but the present time.
We find similar points by Lubbock (1897) and Ferton (1916).
Lubbock drew attention to the heuristic poverty of Fabre's attitude, which amounts to saying that the wasp stings and places
her egg perfectly because that is how she does it , and she does
it that way because that is how it has always been.
The most striking difference between Fabre's wasp studies
and those of Darwinian observers is that his contained so little
comparison. It is not too much to say that the comparative
method is the one great constant in the work of these other
entomologists. It is an attempt to study the evolutionary processes
of divergence and convergence at a single point in time by cancelling out the effects of a great mass of confusing variable. In Thornhill's (1984) pithy simile , "The comparative method is analogous'
to a time machine." Among the first generation after Fabre,
Lubbock (1897) and Ferton (1911) notably emphasized comparison about evolutionary pathways, and thus of exact predictions
about which patterns may and which may not be found in species
yet to be studied. In the following generation, Nielsen (1936)
was to use the same approach toward a synthetic treatment of the
evolution of nesting in wasps and bees. Fabre was well prepared to
analyze the nesting sequences of solitary wasps and treat the
various components as a logical sequence. But to treat those same
components as a phylogenie sequence was impossible within his
outlook.
It may be objected that the comparative method could have
little applicability in Fabre's work, studying as he did a few
species intensively, rather than few features in many species,
but that is neither to the point nor especially true. Fabre not only
did not participate in Europe's explosive increase in the knowledge
of geographic variation around 1830-1870 (May 1970), but had
no interest in doing so. Travel might at most have blunted his
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conviction in the immutability of species, through exposure to
transitional forms. What is important here is that in the absence
of any theory of the origin of differences between species and of
any concept of homology, the comparative method loses its
power. In Fabre's work, it led to nothing deeper than the prediction noted above, from the fact that all studied species of Sphex
hunt orthopteroid insects, that the unstudied species will do likewise. But why must this be so? The reason was explicitly left
to others (SE 1:9).
To suggest that someone was close to a particular breakthrough,
but missed it on account of a missing fact or a conceptual block,
is a risky business. This is not just because it deals in the remaking
of history as indicated above, but because it deals in mind-reading.
Especially when the supposed adumbration or near-adumbration
is no more than a passing remark, it is very easy to make something very insightful out of mere shadows. The search for precursors to Darwin is perhaps the best example of the sort of
nonsense this impulse can lead to. Accordingly, I shall limit 11l Yself to a single clear-cut example from Fabre, in which we can
confidently know what he was thinking, and especially what he
was prevented from thinking.
The anti-evolutionist Marguet (1910) is again of service in
presenting Fabre's train of thought in clear summary:
1. Often we find that a given function is accomplished by quite
dissimilar physical structures in different species. From this
we can conclude that behavior has its origin somewhere
else than in the physical structures associated with it.
2. Even more striking is the great multitude oflliverse functions accomplished by identical physical structures (examples
taken especially from beetles and solitary bees).
3. These show that behavior, far from being a mere outgrowth
of physical structure, dominates the various physical structures and turns them to its own ends.
4. An array of specialized tasks, then, are carried out with
rather miscellaneous tools.
Here we find Fabre fairly stumbling on the modern idea that
"form follows function" or "behavior is the pacemaker of evolution," i.e. behavioral change tends to come ahead of any associated physical change. This idea goes back at least to the sixth
edition of the Origin (1872), but in Fabre's time it was still not
well worked out, and he was in an ideal position to substan-
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tiate it with some superb examples from insects. His anti-evolutionary viewpoint blocked any such leap of thought, though,
and there is no indication that it even crossed his mind. It should
be noted that the concept of function here is an older one, approximately "the use of the part," and in the present example the
same as "the behavior of using, the part."
From a modern point of view, there can be no doubt that
Fabre was dead wrong on the question of evolution and that this
. brought regrettable limitations to his work. To portray this as
a sort of tragic flaw, though, would be to make too much of it.
Theoretical considerations were not central to his intentions.
And his mistaken outlook did not in any way lead later study of
insect behavior into unfruitful pathways. There are two closelyrelated reasons for this. First, as Perrier (1910) pointed out,
Fabre's work did not have a dampening effect on the evolutionary
interpretation of insect life, but quite the contrary. Scientific
discoveries, once published, do not belong to their discoverers,
and the Darwinist entomologists who followed Fabre were quite
ready to adapt his facts to their own scheme of life. In this way,
Fabre contributed by his mass of accurate observations to progress
in a theory which he opposed. The second reason is stated in a
much-quoted sentence from Darwin (1871): "False facts are
highly injurious to the progress of science, for they often endure
long; but false views, if supported by some evidence, do little
harm, for everyone takes a salutary pleasure in proving their
falseness. "
CONCLUSION

In this concluding section I propose to consider more closely
two larger questions: a) Fabre's view of the role of theory in
science, and b) his view of the universe and especially of life.
The relationship between each of these and the main questions of
his view of classification, intraspecific variation .and evolution
should be readily apparent.
Fabre's biographers and commentators are unanimous that he
had a very low regard for theory in biology. He expressed himself
unequivocally a number of times. For example, (SE IV: 19),
"I assume nothing and admit nothing, I harvest raw facts, which
alone deserve our confidence; I note them and ask what conclusions rest upon this solid framework." Delange (1981) syrnpa-

S4

JEAN·HENRJ FABRE. . .

thetically reports that as an "enemy of finished theories, Fabre
conceded nothing to those trends of thought which were not supported by scientific observation." He was comfortable with facts,
then, mistrustful of theory, and believed that it was the first
which made for progress, owing little or nothing to latter. Theory
to him was a rather frivolous undertaking, as today's theoretical
truth was tomorrow's falsehood. An accurate fact, on the other
hand, abides forever, and he would certainly have delighted
in Pavlov's dictum that it is "the height of rhetoric when facts
speak" (Babkin 1974).
Fabre's complete misunderstanding of what evolutionary
theory was all about and where it was going is seen in his attitude
toward it as a form of mere armchair philosophizing for the
mentally lazy, a sterile pursuit relying on the deus ex machina
of natural selection to account for all possible observations. At
a time when Darwin's theory has shown itself to be probably the
most fruitful theory in human history, and in which it is unquestionable the only truly indispensable piece of equipment for
the field biologist, we may well be amazed at Fabre's judgement.
He was certainly sincere when he said, in dedicating part of his
writings to Darwin, that "the facts as 1 know them force me to
reject his views" (SE 11:7), but it is not a complete accounting
for his opposition or even central to it. Mistrusting all earthly
theory, he had ample philosophical and emotional reason to mistrust the grandest one of his time, whatever it might be.
Most writers on Fabre stop at the point of explaining his attitude toward theory, and either say or let it be assumed that he
operated without a theory of life. This is of course nonsense.
Darwin was one of those who understood the relationship between
theory and accurate, relevant observation, as shown in his statement (1860) that "I have an old belief that a good observer
really means a good theorist." More recently, Popper (1981)
has dealt forcefully with the theory-laden nature of scientific
observations. Fabre presented a great mass of very relevant facts
about the behavior and life-eycles of insects, and it is plain that
he did not go about it blindly, merely accumulating whatever
observations crossed his path. He could not have done important
work without a clear idea of which observations were to be
sought. Bujeau (1943) summarized the case trenchantly in saying
that "he too had his theory, even as he swore that he had none
at all! ". Among the theories which Fabre may be said to have
originated are:
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1. The blind, fixednature of instinct.
2. The necessity of discernment as a complement to instinct.
3. The dependence of hunting wasps on a particular array of
prey species with a common structure to the central nervous
system.
4. The independence of behavior from physical structure.
5. The hymenopteran female's fore-knowledge of the sex of
her eggs.
And in giving the physical changes undergone by meloid larvae
a special name, hypermetamorphosis, he certainly intended to
elevate his observations from a collection of facts to something
similar to a theory.
Fabre's view of theory is related, and probably subordinate,
to a strong strain of scientific agnosticism. This goes beyond his
repeated admissions that he did not know the answer, or that he
doubted that others really did, to a belief that much in the
accepted domain of science was ultimately unknowable. Although
he did not come right out and say so (as far as lknow), his statements of our ignorance often have a hint, sometimes even a taunt,
that this is to be the permanent condition. For example, his offer
to leave it to the clairvoyants to explain why some scarabs have
no front tarsi (SE X: 13, the chapter ending in a large question
mark) is as much as to say that scientific methods can lead to no
solution.
Much broader in implication is Fabre's (1914) statement that
''The realm of instinct is governed by laws which elude our theories." I interpret this statement, directed specifically against the
pretensions" of the evolutionists, as saying that those laws will
continue to elude us. Marguet (1910), who seems to have understood Fabre's mind as well as anyone in scientific questions,
shared this interpretation. The significance of this viewpoint
is inescapable. Instinct is the primary factor in animal life,
according to Fabre, and it was certainly what he was most interested in. If its ultimate causes are unknowable, then the scope of the
zoological enterprise is limited to collecting curious facts and
understanding causes of a rather localized significance. This is
certainly a long way down from the view that science is the gateway to first principles.
Wheeler (1918) was of the opinion that the Frenchmen
Raumur, Latreille and Fabre were the greatest entomologists
up to that time. It is significant, then, that in the same work he
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recognized three classes of extremists in animal psychology:
simplicists, humanizers and mystery-mongers. "Fabre may be
classed among the mystery-mongers," said Wheeler, "because
when he turned to the interpretation of the wonderful facts he
had so carefully observed, his final appeal was always to some
mysterious cause." I find this judgement harsh, but the tendency
noted was certainly there. A few of Fabre's arguments against
evolutionary theory, in particular, are on the not very illuminating level of "there are still things which science cannot explain."
Evolution by natural selection is today at the center of our
view of living nature. Having shown that Fabre did not share this
view, it is necessary to say just what it was that took its place.
To do so is not nearly so easy as to set forth his view of theory
and the domain of science. Nowhere in the Souvenirs do we find
a system of doctrine, so that we must proceed mostly by occasional hints and by considering what must be behind his results
and interpretation. Almost everyone who has written at length
on Fabre has had something to say from this same approach.
I find no major failing in these, but they do not go far enough
in directions of interest here.
To begin with, let us assume that Fabre was not unique in
his thinking, in which case we can perhaps accept as a model
of his view of nature that of a contemporary zoologist more explicit in his philosophical statements. I have in mind the prolific
and very influential systematist Louis Agassiz (1807-1873). In
the following I rely mainly on the treatments of Mayr (1959)
and Lurie (1960, 1974). All quotations from Agassiz are derived
from these sources.
Agassiz not only contributed a huge, structured body of facts
to zoology, but had a firm grasp of the known facts. In contrast
to Fabre, he traveled widely and was a very public man, keeping
up with the literature in his field and ready to engage in direct
debate. Beyond these substantial differences of style, though,
we find a striking similarity of outlook. Agassiz was an implacable
foe of evolutionary theory, which he bluntly called "a scientific
mistake, untrue in its facts, unscientific in its methods, and
mischievous in its tendency." At the same time, he bore no ill
feeling against Darwin personally and appears to have had a
genuine revulsion for unprincipled, ad hominem arguments.
Agassiz's anti-evolutionary arguments had to do with both
the supposed mechanisms of evolution and the known facts,
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especially the geological record. Mayr (1959) recognized four
concepts in these arguments:
I. A typological view of organisms.
2. The distinctiveness of species.
3. A rational, planned universe.
4. An ontological concept of evolution.
Random variation and the play of chance, both central to
Darwin's theory, were therefore foreign to Agassiz's view. Variation could of course be seen, but it was purely transitory, because
an individual organism conforms to the idea which it represents,
and ideas are immutable. It was absurd to him, then, to think of
the unit of identity, the species, splitting into two.
A rational universe need not necessarily have a Reasoner behind
it, or a lawful universe a Law-giver, but to speak of a planned or
designed universed without a Planner or Designer makes little
semantic sense, and Agassiz did not leave the source of these
organic "ideas" in doubt. Each species was to him the object
of an act of special creation, and each natural object represented
one of God's thoughts. From this, the goal of science is clear:
"Natural history must. .. become the analysis of the thoughts of
the Creator and the Universe, as manifested in the animal and
vegetable kingdoms." His interpretation of the fossil record was
like Fabre's, though more explicit. Together with the present distribution of animals on the continents, it demonstrated that there
had been at least 12 separate periods of creation, in between
which it had pleased the Creator (for reasons not to be known)
to wipe out entire large group of species.
Agassiz's religious views entered little into the day-to-day
practice of seeking and recording facts. He did not present his
work as a psalm. It is also out of the question that he measured,
counted, described or even chose his observations with any conscious eye to corroborating God's revealed plan. His view of life
was certainly important in influencing his results, but this was in
an indirect way, far removed from the observation immediately
at hand. Accordingly, his results kept their value in the hands
of his Darwinist successors.
It is worth noting also the similarity between Agassiz's and
Fabre's view of theory. Marcou (1896), in an unrestrained praise
of Agassiz, stated the case in familiar terms: "Nautralists may
be divided into two categories: those who are philosophical
naturalists, and those who are, above all, guided by well-observed
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facts. . . The second class of naturalists. . . are disinclined to
theorize, until all the facts lead them toward an inevitable conclusion. . . they try to classify the immense stores of collections
around them, critically examining every specimen, and observing
without prejudice everything that comes under their keen eyes.
The majority of them never dream... Cuvier. .. never dreamed
in his life. Agassiz, next to him, was influenced only by facts,
though he dreamed now and then." The comments about
dreaming are included mostly to illustrate the comic element in
Marcou's treatment, but he did give a good representation of
Agassiz's attitude. Likewise, Agassiz would have approved of
Marcou's statement that "All true and solid progress is due to
the second class [i.e. the non-philosophers ] and without them
natural history could hardly be comprehended.
What we know of Fabre's outlook fits this model very well.
He considered the universe as an organic whole, all of its parts
connected (see especially Legros 1913), and necessarily as the
manifestation of God's plan. It is in this sense that we must understand Fabre's religious views. His profession that "I can't say
1 believe in God; 1 see Him. Without Him 1 understand nothing;
without Him all is darkness" (quoted from A. Fabre 1921) is not
to be taken in the most literal way. Fabre was no mystic. There
is no indication that he ever conversed with God personally;
he certainly was not subject to visions, and the only record we
have of him hearing voices (mentioned above) may be a figure
of speech. Rather, he interpreted each natural object and
organism as a piece of God's handiwork and in this way "saw"
him. This is a fairly standard form of Deism. The implication for
problems of human existence is seen in a letter to his young
daughter as she lay dying (Delange 1981). The letter is full of
expressions of misery and exhortations of hope, yet it contains
not a single mention of God, let alone a palliative suggestion that
he is testing our faith or works in mysterious ways. The mover
of the universe is not to be seen interfacing in its petty details.
It seems to me, furthermore, that Revel (1942) was mistaken
in seeing Fabre's belief in God as a working principle for his
science. Revel likened Fabre to the thinkers of the Romanticism,
in their preoccupation with God, creation and destiny, and claims
that it was this which inspired him to watch insects. 1 find no
evidence whatsoever to support this view. The chapters of the
Souvenirs do commonly end with a moral, but that is just part of
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being French. It is much more consistent with everything we
know of Fabre to believe that he was motivated directly by the
love of insects in themselves.
The problem of the prevalence of evil in the world, which has
led so many to atheism, was duplicated in Fabre's view of nature.
Far from seeing the various interconnected parts as existing in
beautiful harmony, he was troubled by the often ugly and violent
means to the ends. "Life in its general form," he declared (SE
111:5), "is but an immense slaughter." How may this be reconciled with God's goodness? Fabre took some comfort in various
tentative explanations arising out of his holistic view (every
creature has its part to play) and agnosticism (the reasons are
hidden from us), but it is my impression that the question was
never answered to his satisfaction.
Even less do we find any particular religious view entering
into his record of observations. Coulon (1923) has correctly
remarked that "as a naturalist, he believed only in facts, and
neither Divine Providence nor the soul had anything to do with
what he concluded from these facts." Fabre's deist view of the
universe as applied to his work is nicely summarized in a remark
in conversation (Delange 1981): "Anyone who believes in miracles
has no notion of what science is."
On a philosophical plane, though, Fabre clung tenaciously to
the past. During the latter part of the 19th century, idealism in
biology was steadily giving way to materialism (Allen 1975),
and Fabre was consistently idealist. This was neatly summarized
by Marguet (1910): "It must be concluded that the environment
does not create the animal; on the contrary, the animal is created
for the environment." Fabre's struggle was against the replacement
of for with by.
Allen (1975) has noted that idealism in taxonomy at that time
manifested itself as typology and the immutability of species.
Fabre's idealist reaction to the idea that species change in time
was cogently expressed by his admirers Marguet (1910) and A.
Fabre (1921). The first went to the heart of the matter in saying
that behind evolutionary theory is the (materialist) idea that
living organisms contain nothing irreducible and are entirely
subject to physical laws. Fabre refused to accept this. The second
outlined the implication of this refusal: Neither instinct not life
itself results from matter, so that any explanation for them must
be sought above, not below. The idea that behavior stands above
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the physical features of organism, which in turn stand above
non-living matter, is so nearly a first principle of idealist biology
as to be beyond argument.
This idealist conception of behavior within the phenotype
appears to be behind a particularly striking lost opportunity on
Fabre's part. As noted above, he had found a predictable sexsequence in the brood of a solitary bee and had shown by experiment that the mother knows (in whatever sense) the sex of an
egg before she lays it. Dzierzon's (1945) hypothesized haplodiploid sex-determination mechanism would account for this and
was known to Fabre, but he rejected it out of hand, declaring the
cause unknown. While the truth of Dzierzon's hypothesis and its
generality for bees and wasps were not yet demonstrated at the
time, it was not contradicted by any known fact and had wide
credibility. Why did Fabre reject it? His only explanation (SE
III:20) was that "I can not fail to deeply mistrust this theory,
coming as it does from Germany." Delange (1981) interprets
this remark at a basic level, citing German militarism (notably
the 1871 invasion of France) and other social features as sufficient to account for Fabre's prejudgement. Nowhere else in his
writings, though, do I find any expression of national chauvinism,
and I doubt that this remark was quite what it seems. Fabre must
certainly have found German society and its products distasteful,
but it was not like him to be openly contemptuous of people.
More likely he simply meant that he mistrusted any scientific
idea in itself which came from Germany, the fountainhead of
materialism. And to suggest that this wonderful feat of insect..
motherly knowledge, superior to human accomplishment in
the area, rests on nothing more than the fertilization or non-fertilization of an egg, could not fit well with his view of instinct
as above base material causes.
Was Fabre a great observer? With the benefit of the intervening
decades, during which his reported observations have been amply
tested, and in agreement with most earlier commentators, we may
conclude that he was. He was also a very creditable experimenter.
Did his wrong ideas in the areas of classification, intraspecific
variation and evolution, and his outdated idealist view of the
universe, hinder his observations and experiments? They did,
though to a surprisingly modest extent.
Many biologists believe they can free themselves from theory
by ignoring or abusing it. Fabre's theoretical notions related to
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systematics were shallow and weak, as was his understanding
of the role of theory in science, and this took its toll. At the same
time, the toll did not nearly reach the debilitating proportions
we might reasonably expect. In this regard, Philogene (1966)
concluded that "It is very strange that such a man, unquestionably
a genius in several ways, with so much scientific knowledge at
his disposal, did not make a greater contribution to Biology."
Bujeau (1943), on the other hand, has given his judgement with
the opposite emphasis: "We must wonder... why he did not come
even more under the tyranny of his metaphysical prejudices."
I agree with Bujeau, and I believe we should seek an answer
to his question. The best answer seems to relate back to Fabre's
motivation. He brought to his work a powerful love of his strange
little subjects and a supreme determination to know them as
intimately as possible. This demanded that he meet them on their
own terms and spend a great deal of time with them. Under those
circumstances, there could be little room for mistaking what was
important in their lives (even if he mistook why it was important)
or for misreporting the facts of what he saw. It is significant that
his main errors of observation, in the stinging by solitary wasps
of their prey, have to do with behaviors which are so fast as to
allow preconception a relatively free hand before the age of the
movie camera and frame-by-frame analysis.
To say that Fabre turned these disadvantages to his advantage
would be a grave error. Every admirer of his must admit that his
theoretical ideas were a serious handicap and should see an important lesson in this. His greatness lies in the true scientific spirit
with which he approached the discovery of the lives of insects
and in the enduring results which this produced. The conditions
under which he worked are now past, and were very nearly already
past at that time. In the age of the professional scientist (Whitehead 1925)4, he was the consummate amateur. In the field
of animal behavior, the branch of biology which is most suffused
with the ideas of its time (Richard 1973), he stood outside of
the main current. The world will continue to see the birth of
people with strong entomological emotions, but it will not see
another such as jean-Henri Fabre.

4 "In its last 20 years the 19th century closed with one of the dullest stages of
thought since the time of tpe First Crusade ... The period was efficient, dull, and halfhearted. It celebrated the triumph of the professional man."
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