
Darwin‘s Method: Induction, Deduction, or Synthesis? 

 

 

From Becquerel's uranium rock to Newton's proverbial rock and Fleming's serendipitous 

observation of penicillin, the way science is done has come to be associated often with a 

romanticized but highly suspect notion of objectivity. This may very well be the effect on 

science of inductivism and the bold claim of the proponents of inductivism that science could 

not possibly lead to any kind of truthful explanation of the world around us without it. The 

questions any historian of science must then ask are: to what extent does objectivity, as surely as 

it is the hallmark of science, lead to the best scientific discoveries and further, how do we 

weight the role of accident, hunch, intuition, experimenters' bias in the role of science especially 

if they happen to lead us to the right conclusion?  

Charles Darwin in his Autobiography stated that he had ‗worked on true Baconian 

principles…collected facts on a whole-sale scale…and by extensive reading‘1. Such a canonical 

biography may be appealing but it is also a dangerous way of approaching history. At some 

point it must be recognized that evolution by natural selection was not the result of years of 

observation in which Darwin had no working hypothesis, but instead years of observations 

geared towards designing proofs for a hypothesis based on little more than a hunch; a frantic 

search on ‗the species question‘ that ensued as little more than a rat race with Alfred Russell 

Wallace. This is all counter to the inductive procedure. Stephen Jay Gould concurs – in his essay 

‗Darwin‘s middle road‘, Gould argues that Darwin was no inductivist but instead marshaled 

evidence from many different aspects:  

The theory of natural selection arose neither as a workmanlike induction from nature‘s fact, nor as 

a mysterious bolt from Darwin‘s subconscious, triggered by an accidental reading of Malthus. It 

emerged instead as the result of a conscious and productive search, proceeding in a ramifying by 

ordered manner, and utilizing both the facts of natural history and an astonishing broad range of 

insights from disparate disciplines far from his own.2 

Induction as a scientific method was popularized by the natural philosopher Francis Bacon 

(1561-1626). Bacon felt that induction should be the only scientific method scientists could 

conscionably use, for it relies on a truly objective analysis of empirical observations. For Bacon, 

theories and hypotheses only biased the mind towards one direction and thus were not 

appropriate for true scientific discovery. Thus, the correct way to do science was to observe the 

natural world and explain it axiomatically. These axioms, when seen in a holistic manner, 

should thus be able to best explain natural phenomena. What is then required to follow up from 

the axioms is procedure of exclusion:  in order for an explanation to be generalizable, one has to 
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operate by finding observations that refute that theory in order to arrive at the best one3. This of 

course can be thought of as the process of elimination following the collection of a large set of 

observations. Induction as a scientific method does not lack critics who find fault with its 

intrinsic argument, but the idea that induction is the method which should lead to the best 

science is idealistic, an ideal that can only be reached if one wipes the scientist‘s mind clean of 

all previous experience. To assume that the best scientific discoveries do not arrive through 

intuition or the desire of the experimenter to observe something particular would be a criminal 

reading of history. There is little question that Darwin kept in mind the possibility of the 

mutability of species, especially since evolution was an idea that had already been propounded 

upon in the form of ‗transmutation‘ by Erasmus Darwin, Lamarck as well as Robert Chambers, 

the anonymous author of Vestiges of the Natural History of Creation, possibly the most recent 

exposition of evolutionary views available when Darwin was working on his theory.  

If Darwin did operate by supposition and the proverbial gut feeling, it would fall almost 

definitively under the category of deductive reasoning. In order to reconcile the two views, it 

may be argued that Darwin at first practiced wholesale induction which can be corroborated by 

the curiosity and wonder displayed in his writings about the voyage on the HMS Beagle. 

Darwin collected large amounts of specimens, all of which he felt he was not qualified enough 

to categorize, which necessitated the expertise of John Gould, Richard Owen and the like. The 

collection of this treasure trove of specimens may lead one to falsely believe that Darwin was 

proceeding inductively by filling in the Baconian ‗tables‘. That he then used his gut feeling of 

Evolution by Natural Selection to explain what he had seen – the gradation in the beaks of the 

finches, the relation of the Megatherium to the Armadillo, the hermaphrodite barnacles – 

deductively. John Stuart Mill frames the deductive method in ―On the Deductive Method‖ thus: 

The mode of investigation which, from the proved inapplicability of direct methods of observation 

and experiment, remains to us as the main source of the knowledge we possess, or can acquire, 

respecting the conditions and laws of recurrence of the more complex phenomena, is called, in its 

most general expression, the deductive method.4 

The central argument logically following from such a framing relies on the fact that the method 

of induction relies on the collection of vast banks of data; only when the bank is complete can 

one theorize on observations. What Darwin did was not collect blindly every manner of fact 

that came his way. Instead, he was exposed to a cultural setting into which evolutionary ideas 

had already been introduced; therefore he intrinsically viewed every fact that came forth with a 

mind cognizant of hypothesis even if it wasn‘t his own. Hence, induction can never truly be 

achieved in perfection for scientists do not exist in a sociocultural vacuum; unless of course we 

view Darwin‘s method as selectively inductive i.e. he collected some facts without any prior 

idea of what those facts might entail. Gould puts forth a critique of inductivism succinctly: 
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Great scientists, the critics [of inductivism] claimed, are distinguished more by their powers of 

hunch and synthesis, than their skill in experiment or observation.5 

The critics have a point. This essay takes the view that Darwin never worked either purely 

inductively or deductively. It will demonstrate how Darwin often worked on a hunch, and 

thus collected his facts not blindly as one might be inclined to believe, but essentially 

searched for the evidence that could support his hunch of evolution by natural selection. It 

will further argue that Darwin’s method did not involve mere wide-eyed observation but 

instead was based on hypotheses that he had already clearly thought about and on analogies 

from social thought as varied as that of Thomas Malthus and Adam Smith. In order to assess 

Darwin‘s methodology, two levels of analysis will be used. A: Using the Notebooks, Darwin‘s 

recorded thought process will be traced chronologically, marking important occurrences such 

as his meeting with ornithologist John Gould, and demonstrating through the early effect of 

Lyell‘s geology and Darwin‘s unsuccessful hypotheses, that he could not have proceeded 

inductively. B: Using Darwin‘s letters and the Origin, the general themes in Darwin‘s collection 

of evidence to support a work that was two decades or more in preparation will be propounded 

upon. The themes will thus demonstrate how Darwin selectively chose information to suit his 

needs especially in the context of Malthusian ideas, and that the best analysis can be made by 

approaching On the Origin of Species primarily as a work of synthesis and not merely as 

Darwin‘s extrapolation following a great deal of objective observation. When viewing the 

Origin as a cumulative work, it will also be stressed that Darwin did not simply string together 

facts from observations in the field of biology, but drew from analogies across disciplines 

including geology and economics.  

Darwin‘s methodology is widely touted to be inductive due to the voracious intensity of 

Darwin‘s specimen-collecting aboard the HMS Beagle which led to the publication of the 1839 

Journal of Researches – the collection of course being an instance of the objectivity with which 

Darwin viewed his samples. Perhaps it is simply that the voyage is considered often to be the 

benchmark of Darwin‘s inductivism because so little evidence of any transmutationist 

reflections of Darwin‘s recorded before March of 1838 exists. However, post-March 1838, 

Darwin‘s experiences and his subsequent recordings contain three general lines of discussion 

which he expounded in his notebooks. 

The first of these lines is Darwin‘s anti-Lyellian leanings on the question of the origin of species. 

One of the primary observations that Darwin made in Journal of Researches was that despite 

vastly different climates of the mainland of the Americas and the Galapagos islands, often it 

was to be found that the species of the Galapagos varied more from areas with similar climates 

than with the mainland. Darwin‘s ideas, not logically followed through in the Journal of 

Researches were put forth as follows: 

[On the Galapagos Archipelago] Why, on these small points of land, which within a late geological 

period must have been covered by the ocean, which are formed by basaltic lava, and therefore 
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differ in geological character from the American continent, and which are placed under a peculiar 

climate – why were their aboriginal inhabitants, associated, I may add, in different proportions 

both in kind and number from those on the continent, and therefore acting on each other in a 

different manner – why were they created on American types of organization? It is probable that 

the islands of the Cape de Verd group resemble, in all their physical conditions, far more closely 

the Galapagos Islands than these latter physically resemble the coast of America.6 

These ideas of course contrasted with those of Lyell‘s whose hypothesis of multiple creation 

that ―each species originated in one place, not many and as a single first pair or lone 

hermaphrodite…was determined, providentially, by adaptational considerations alone‖7 

differed by implicating transmutation. It can be argued that despite Darwin‘s close friendship 

with Charles Lyell, he was influenced more by ideas of transmutationism a la Erasmus Darwin 

and Lamarck than by Lyell‘s – indeed, Darwin‘s exposure to notorious transmutationist Robert 

Grant at Edinburgh did expose him to Zoonomia which Grant was clearly taken in by. Further, 

in an argument made by Jonathan Hodge8, Erasmus Darwin ―had never been seen by his own 

family as a skeleton in their closet.‖ Hodge goes on to say that ―for Darwin to be inspired by the 

family‘s precedent in meeting the challenge in the response made to Lamarck by Lyell… was to 

affirm a concordance between this intellectual life and this economic livelihood.‖ However, this 

paper takes the view that the lack of early documentation of Darwin‘s ideas on transmutation 

does not allow this idea to be any more than speculation. Nonetheless, in 1837, Darwin had 

already opened his Red Notebook which began to deal more definitively – although still more 

tentatively than his subsequent notebooks – with the idea of transmutation. One important 

factor in Darwin‘s transition brings us to the next line of discussion. 

March 1837 is often taken to be the benchmark of Darwin‘s evolutionist leanings because it was 

only following his momentous meeting with John Gould that we have any record of his ideas 

on the transmutation of species. This had to do with Darwin‘s observations of the gradations in 

beak size of his famed Galapagos finches, which as Gould informed him qualified as completely 

different species. Thus began Darwin‘s work on speciation, which he expounded on in the 

Origin in the form of geographical isolation, island endemism and examples of tortoises. More 

importantly, however, the next line of discussion can demonstrate not only that Darwin might 

already have considered the possibility of transmutation, but that even that if he had not, his 

procedure henceforth hardly qualifies as an inductive approach to science. 

In reference to the plains of Patagonia, Darwin‘s Journal of Researches talks distinctively about his 

idea of a resemblance of species to extinct forms – he cites examples of the living and fossil 

Guanoco, the living and extinct Edentata, the similarities between the capybara and the gigantic 
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toxodon, and even the teeth of the rodent and the capybara9. All this leads him to hypothesize 

of the ‗law of succession of types‘ which he refers to as the ―wonderful relationship in the same 

continent between the living and the dead.‖ Often, the observations of the similarities of the 

living and extinct species are taken to exhibit Darwin‘s inductive approach. However, in must 

be borne in mind, that Darwin‘s hypothesis of the law of succession of types, was explained 

only in the Origin in light of ideas that Darwin had worked out after the publication of the 

Journal of Researches. How did Darwin explain the origin of species in 1838? Was his evolution 

by natural selection the first logical account of the extinction of species and the production of 

new ones? The answer to this lies in the Notebooks in Darwin‘s monad theory. This first 

evolutionary hypothesis of Darwin‘s postulated the existence of small living particles that arose 

from generated from non-living matter in order to explain the ‗evolution of species‘ – this 

hypothesis tried not just to deal with the idea of the extinction of species, but also Darwin‘s 

notion of the number of species being equal and his idea of a species having a life span 

analogous to that of the monad‘s life cycle. Clearly, these ideas in Notebook B refer to just these 

ideas: 

If we suppose monad definite existence, as we may suppose is the case. Their creation being 

dependent on definite laws, then those which have changed most. <<owing to the accident of 

positions>> must in each state of existence have shortest [23] life. Hence shortness of life of 

Mammalia.10 

Howard E. Gruber, in his book Darwin on Man, sets out to argue that Darwin by 1838 had 

already deduced a hypothesis from the observations of previous years – except that his 

hypothesis was wrong. Thus, Darwin kept following a self-corrective path, tweaking ideas or 

throwing them out entirely – monad theory, for instance. However, monad theory did convince 

Darwin of the branching nature of the evolutionary tree, first sketched in Notebook B. Gruber 

further claims: 

Darwin has by now encountered one major source of evidence against the principle of monadism. 

But he cannot discard it directly, for it still provides him with his only mechanism of extinction. He 

begins to play with the possibility that the factor of environmental change can be used to account 

for extinction, but this idea does not work very well…especially as he is still thinking in terms of 

widespread simultaneous extinction11 

This does not sound very much like reasoning that Francis Bacon would approve of for it 

indicates that Darwin hypothesized - prematurely to be sure for he subsequently found the 

hypothesis to be an erroneous explanation - and tweaked his hypothesis whenever it conflicted 

with evidence. Gruber further says: 

It has been suggested that essentially the whole of Darwin‘s mature point of view is reflected in his 

earliest remarks on evolution, as though his ultimate theory sprang forth at once the moment he 

turned his thoughts to the matter. Nothing could be further from the truth... Working from his 
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starting point, he had to develop the model of branching evolution first in a formal way, and then 

to transform it by suffusing it with the idea of struggle and selection. 

All this cumulatively builds the compelling argument that Darwin could not possibly have 

proceeded inductively in a Baconian fashion – at every point, even before during Darwin‘s 

voyage at sea, he was aware of evolutionary ideas and their implications, and it is almost 

certain that he would have looked at evidence through a certain lens, maybe even more than 

one.  Gruber states that ―since Darwin had been for so long acquainted with the existence of 

theories of evolution, since he had been circumnavigating the globe with Lyell‘s book, which 

gives a masterful account of Lamarck‘s theory and then criticizes it mercilessly, we must 

suppose that Darwin thought about evolution from time to time throughout the voyage‖12. 

Further, Darwin hardly proceeded through any process of elimination but worked through 

hypotheses deductively, modifying, keeping some parts and not others, working often on the 

basis of intuition. Perhaps, it could be said, it was Darwin‘s false intuition which led him to 

ideas of monads and pangenesis that we know today to be tremendously inadequate. Once, of 

course, Darwin came across Malthus‘ work on Population, he found a tenable mechanism by 

which Evolution could work. 

This brings us to the second level of analysis. One way to approach the Origin is to view it as a 

work of synthesis. If we take Darwin‘s meeting with Gould as the standard date upon which 

Darwin became convinced of his theory, what followed was a large period of proof-collection 

used to support his thesis. He elucidated some of these ideas in 1842 and expanded in an essay 

in 1844 but the long period between his meeting with Gould and the publishing of the Origin is 

littered with letters which follow three general themes: the geographical distribution of related 

species, the number and types of species, and the relationships between species. These letters 

are distinct from the style in Darwin‘s notebooks because of the way in which they marshal 

evidence. Finally, it will be attempted to place Darwin in a certain context of social thought. 

Let‘s deal with each theme in turn.  

Darwin‘s interest in geographical distribution of ‗types‘ is exemplified by his letter to Hooker 

(Letters 3 Sep 1846 p. 94) where he implores him to point out ―whether species of the same 

genera are found in the intermediate tropical districts…whether in America or elsewhere, 

whether on high-lands or low-lands‖ or even his letter to James Smith13 (Letters 28 Jan 1848, 

p.102) where he asks about the Geographical Range of Cirripedia. This interest of course follows 

Darwin‘s meeting with Gould and has to do with his belief in geographical isolation as a 

primary mechanism for natural selection, which, due to Divergence of Character, causes 

varying adaptations resulting in the formation of new species. For the Origin, this is a formative 

argument but Darwin takes this even further to talk about the differential ‗severity‘, so to speak, 

of the struggle for existence: 
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 ―…the struggle will invariably be most severe between the individuals of the same species, for 

they frequent the same districts, require the same food, and are exposed to the same dangers.‖ 14 

Severity has another role to play, for Darwin also believes that in smaller isolated areas ―the 

race for life will have been less severe.‖15 Clearly, Darwin‘s search for facts which could bear on 

the argument that geographical isolation plays a key role in effecting evolutionary processes 

would be a deductive approach, for it presupposes the hypotheses of geographical isolation as 

well as evolution. The argument also ties in with Malthusian ideas of checks as Darwin deals 

with plants and animals existing in a ‗web of complex relations‘: the food web of course being 

the modern equivalent of such a web. 

 Darwin also expressed interest in the numbers and types of species in order to support an 

assertion about how abundant groups may have formerly been. This is exemplified by a letter to 

Hooker: ―Would you further oblige me some time by informing me whether in islands like St. 

Helena, Galapagos, & New Zealand, the number of families and genera are large compared 

with the number of species‖16. Darwin‘s presupposed ideas of how species can transition into 

new forms thus constituting altogether different species was connected with Malthusian ideas 

by the check of extinction. Through Darwin‘s famous branching tree diagram, it is clear that 

number and type is central to the argument, and that he must indeed have been searching for 

exhaustive proofs. The proofs supported this: through numerous tiny variations which are 

selected for because they aid survival of the species, new species are formed as species become 

extinct. Darwin had, by the time of the Origin, hit upon the idea of such counter-balancing and 

thus his appeal for hard numbers which could show how ‗types‘ fluctuated temporally can be 

seen as a collection of evidence which bear on the issue. 

 Furthermore, Darwin‘s letters are constantly indicative of a search for relationships between 

species which could be concluded from the classification of species. This was a direct 

consequence of Gould‘s revelation that the similar types of finches were separate species, which 

suggested evolutionary relationships between species and was the cornerstone of his theory. In 

a letter to British Museum naturalist George Robert Waterhouse, Darwin states: According to 

my opinion, classification consists in grouping beings according to their actual relationship, i.e. 

their consanguinity, or descent from common stocks.‖17 Clearly, Darwin was already on the 

scent in 1843, but even before this Darwin was asking his geologist friend Henry De la Beche, 

―Have you ever heard of horses of certain colours, having been introduced, whose descendents 

are now of a different color.‖18 Darwin was obviously looking for evidence of relationships such 

that evolutionary trees could be constructed – if he could only chart the similarities between 

ancestors and descendants, he would have obtained a proof of his hypothesis.  
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Darwin‘s mechanism of natural selection was clearly drawn from Malthus‘ ideas on 

competition, but his ideas also show interesting parallels with philosophical and economic 

thought – the philosophical underpinnings of his theory he devoted an entire book to The 

Descent of Man, and indeed Notebook M prior to the Origin was what he called ―full of 

metaphysics on morals‖. Stephen Jay Gould argues that Darwin analogized from sources as far-

flung as those of statistician Adolphe Quetelet and even Adam Smith. Consider the 

implications: 

In fact, I believe that the theory of natural selection should be viewed as an extended analogy—
whether conscious or unconscious on Darwin's part I do not know—to the laissez faire economics 
of Adam Smith. The essence of Smith's argument is a paradox of sorts: if you want an ordered 
economy providing maximal benefits to all, then let individuals compete and struggle for their 
own advantages. The result, after appropriate sorting and elimination of the inefficient, will be a 
stable and harmonious polity. Apparent order arises naturally from the struggle among 
individuals, not from predestined principles or higher control.19 
 

Thus, following on from the intellectual context in which this now places Darwin, one can begin 

to understand the ways in which he ‗selected for‘ evidence for his theory. Given the many 

motifs in his letters, it is understandable that Darwin was not using the medium simply as a 

sounding board for his ideas but as ways to beseech for evidence which supported his theory, 

by 1858 fully framed in light of Malthus‘ views.  

This methodology is infinitely more complex and layered than the simplistic view of science put 

forth by Bacon and indeed by Darwin in his Autobiography, and doesn‘t allow the inductive 

process to take full credit for a theory as rich and all-encompassing as the theory of Evolution 

by Natural Selection. The final analysis suggests that to categorize scientific methodology and 

to chart it out definitively as a process that can only take one specific route and proceed in only 

one direction is misleading, for much of science is the work not just of synthesis but of 

recycling, nip-and-tuck processes. This does not in any way imply that the quest for true 

scientific objectivity is futile, just that it is elusive. Certainly very many of the known scientific 

truths of today have relied on preconceived notions, serendipitous observations or maybe even 

the desire of the experimenter to see only his truth emerge out of the laboratory. Objectivity as a 

principle, thus, may be the hallmark of science, but it is by no means the defining feature of its 

history. 
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