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Preface 
 

Professor Yasha Gall is a famous and world recognized connoisseur of the history of 

evolutionary ideas and concepts. He is also the author of several scientific biographies, 

including biologists and evolutionists such as George Ph Gauze and Julian Huxley. 

 

In his new book, Gall analyzes the processes that led Darwin to formulate his ideas 

on evolution, speciation and natural selection during Darwin‘s life basing on his published 

‗Red Notebooks‘ and letters. Gall distinguishes three periods of the maturation of these 

concepts: his observations and thoughts during the Beagle expedition, the 1842-1844 

‗hidden‘ sketch of his ideas that was familiar to only two of his scientific friends, and finally 

his production of the ―Origin of Species‖. 

 

As Gall explains, geology greatly influenced his outlook on evolution. Curiously, his 

concept of 1842-44 included ideas of catastrophism and fast speciation due to action of 

powerful geological forces. These ideas presage in some respects modern controversies on 

punctualism and gradualism. 

 

Darwin‘s detailed knowledge of anatomy, embryology, biodiversity and systematics 

of barnacles (Cirripedia) gained in the 1850s supplied him by much evidence of gradual 

changes in nature within members of the same group of animals. This gave him a wide 

understanding of the repertoire of natural variability in heredity, and provided material for is 

ideas on natural selection.  

 

Gall argues that combination these ideas on hereditary variability along with those on 

competition (‗the struggle for existence‘) moved Darwin away from the tenets of natural 

theology towards a true understanding of how the process of adaptation in part led to the 

origin of new forms of life. Adaptation appeared to him as a natural process, although it 

might not be alone in accompanying the process of speciation. 

 

In this new book, Professor Gall presents us with a relatively brief but thorough 

account of the development of Darwin‘s evolutionary ideas during the great scientist‘s life. 

This book will be of great interest both to biologists and historians of science, and its 

translation into English has now made it accessible to the whole world, thanks to the 

generosity and hard work of Professor Denys Wheatley and his team in Scotland (see 

Foreword 2). 

 

 

Michael Golubovsky 

 
Visiting Professor 

Berkeley University,  

California USA  

8/26/2009 
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Foreword 1 
 

           This small book was created for several reasons. First of all, for many years I have 

been teaching evolutionary theory in St. Petersburg State University and Leningrad State 

University (in Pushkin). My teaching experience told me that deep understanding of 

Darwin‘s theory can help students get a better perspective into evolutionary problems from 

the very beginning of their studies.  That is why my goal was not to present a 

comprehensive Darwin historiography, but to concentrate on Darwin‘s path to the creation 

of his works, and to trace the dynamics of scientific thinking of his era. Second, I have 

studied Darwin‘s works throughout in my professional career. 

 It was in 1980s when academician Armen Tahtadzhjan put much effort into 

initiating a new translation of ―The Origin of Species‖ and a new commentary on it. I was 

part of the working group on this project, along with Yaroslav Starobogatov, Michail 

Konashev and Faina Krichevskaya. The translation with commentary was published by the 

Academy of Science of the USSR in 1991, and a second edition was released in 2001. At 

the moment, the third edition of the Russian translation of the book is awaiting completion.  

 As a result of my involvement in the work on the new edition, I took a great interest 

in Charles Darwin‘s creative work. In 1993, I published the book in which I wrote about 

how Darwin‘s evolutionary theory had been formed. It was an academic publication, and it 

was based, as is proper, on a large  historiography of Darwins. These main ideas and theses 

were introduced to public in my book of 1993, and here I have revised them with necessary 

additions and amendments. 

 It is gratifying to have this opportunity to thank my colleagues who have helped me 

in my work and whose comments and advice I took to heart. I am most grateful to the Prof 

Valentina Smirnova (Leningrad State University, Pushkin), Prof Ksenya Manoilenko (St 

Petersburg Branch of the Institute for the History of Science), and Dr Alexandr Kulev 

(Leningrad State University, Pushkin). Natalia Beregoy has for many years been assisting 

me in my work, and Sergey Smirnov has been taken care to ensure that my computer keeps 

working properly. To all these wonderful people I want to express my gratitude.  

 

Yasha Gall 

St Petersburg 

August 2009 
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Foreword 2 

 
I met Yasha Gall through a mutual friend, Professor Vladimir Matveev, in St 

Petersburg a number of years ago.  Within a space of about an hour, the three of us had 

discussed many issues of mutual interest, and I mentioned that although I had no deep 

interest per se in Evolutionary Theory as a topic of research, it had always provided me with 

the bedrock on which concepts in biology must be built. Indeed, in a recent publication with 

my colleague, Paul Agutter, we have made this fact abundantly clear to anyone who wants 

to know more about the fundamentals of life (ref.1 and 2).  When Professor Gall told me 

about his researches on evolutionary theory and about the roles some of its protagaonists, 

such as Julian Huxley (ref. 3), it was clear that he a man with ideas of his own about these 

matters, but since like so many people over the last century or two he had published in 

Russian, there was little chance that his views would be heard and discussed by scientists of 

the ―Western‖ culture.  I had met the same problem with other outstanding Russian scientists 

and writers, but had at least got a passable translation of the classic for a cell biologist of 

Dimitri Nasanov‘s book (ref. 4).  So many ideas and concepts of considerable importance 

have come from Russian scientists over decades that simply have never got a proper hearing 

on the world stage, which thankfully has now begun to change with the widespread use of 

the internet.  Even so, authors who stick to the Russian language will not get a better 

reception unless their journal articles and books are published in English and can find 

credible sites on the web to be accessed by the appropriate readership.   

This problem can be solved by identifying through nationals in any country new 

works and ideas that are deemed to be important, translating them into English and 

uploading them on to websites that give worldwide access.  This has been now been carried 

out by a number of different enterprising people, and I took it upon myself to make this 

possible for Yasha Gall‘s previous book on the evolutionist, Julian Sorrell Huxley, which 

you can access from the IFCB website given below (ref. 5). Because this was a first for 

BioMedES, the whole book can be downloaded from this website free of charge.  However, 

the work involved of translating, transliterating, proofing and preparing for the web is both 

arduous and costly. It has therefore been necessary to make a small charge for downloading 

the present book on the development of the theory of evolution in order at the minimum to 

cover the basic costs involved. 

One person to whom particular thanks must be given is Dr Maksym Nevzorov. 

Having appreciated the brilliant translation of my lectures from English into Russian and Ukrainin 

on several important occasions, he willingly offered to translate Yasha‘s book for me, making my 

job of finalising its English version simpler and easier. I am sure, however, that we have not caught 

the exact connotation of some of the sentences of the Russian when translated into English, and 

inevitably there will places where things do not quite make sense.  For these problems,   we make 

our apologies in advance.  But what I sincerely hope is that anyone reading this book will find some 

new perspective in it on how Darwin arrived at this theory of evolution; at the same time appreciate, 

I hope it will show us how an eminent Russian views these matters, which might be quite different 

from how an evolutionary biologist born and educated in the UK might see them. 

 

Denys Wheatley 
 

President of the International Federation for Cell Biology 

Chairman and Director of BioMedES 

Inverurie, Aberdeenshire 

AB51 0LX  
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A Note on the Translation 

 

This translation has been made possible through BioMedES (www.biomedes.co.uk) .  

This small but fascinating book, originally in Russian, on how Darwin formulated his theory 

of evolution has now become accessible to the whole world in English. The book has been 

put on the International Federation for Cell Biology website (www.ifcbiol.org) in order to 

reach the world community of biologists.  This is the second book that has been entirely 

sponsored by BioMedES Ltd. Future E-books of general interest (including Nasanovs‘) will 

be prepared at cost. The service is open to anyone wishing to get a well worthwhile book 

that is not easily accessed or in a foreign language prepared for you.  

The motive behind this translation is get across some of the ideas and impressions of 

how Darwin developed this Theory of Evolution as seen from a Russian‘s perspective and 

background.  The thoughts of Yasha Gall might be quite different from those who have 

studied and commented on Darwin from the culture of more ―Western‖ science.  I do hope 

that there is something novel and refreshing in what Yasha Gall has written for all students 

of Evolutionary Theory to read.  If this is achieved, the effort has been worthwhile. 

 

Denys Wheatley 

(President of the International Federation for Cell Biology,  

Chairman and Director of BioMedES) 

Aberdeen, UK 

August 2009 
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Chapter 1: Inception of the theory 
 

 

The Galapagos legend 

 

There is a widespread notion among biologists and teachers that evolutionary ideas 

arose in Darwin‘s mind during his round-the-world voyage on HMS Beagle in 1831-1836. 

According to this version, his find of huge fossil mammals in early quaternary deposits in 

Patagonia is considered especially important, as well as his five-week stay on the Galapagos 

islands in 1835, the unique "natural laboratory of evolution". Darwin was supposedly 

astonished by the morphological differentiation and diversity of giant tortoises and 

especially finches (amongst birds), suddenly awakening his interest in evolution.  Having 

returned to England, Darwin began to collect various facts, including materials on formation 

of varieties of cultivated plants and livestock breeds.  Darwin began creating his theory 

mainly inductively. Then late in September 1838, according to him, ―I happened to read for 

amusement Malthus‖, and it gave him insight of a theory ―by which to work‖ (Barlow, 1958 

p. 37). 

Such an explanation, or something similar, surely contains elements of truth. However 

today, more than ever, we can find many obvious drawbacks and inaccuracies that slipped 

into a traditional explanation of scientific discovery. Charles Darwin appears to have been 

an intellectually isolated traveller who declined the prejudices of English society and 

managed to see nature as it is. Romance of voyage, solitude, empiricism, or merely outward 

vision of some unusual animals, suddenness of discovery and an abrupt change of views are 

common in the many investigations found in Darwin‘s work. 

However, there appears to be no conclusive evidence that Darwin became an 

evolutionist during his voyage. Moreover, there are direct and implicit data proving that 

Darwin remained a creationist at this time, i.e. he adhered to the concept of permanence of 

species and believed in the idea of the divine creation of species. One such indication can be 

found in Darwin‘s letter addressed to the German botanist, O Zacharias, dated 1877. The 

letter is so short and specific that it can be reproduced here: "When I was on board the 

Beagle I believed in the permanence of species, but, as far as I can remember, vague doubts 

occasionally flitted across my mind. On my return home in the autumn of 1836, I 

immediately began to prepare my journal for publication, and then saw how many facts 

indicated the common descent of species, so that in July, 1837, I opened a notebook to 
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record any facts which might bear on the question; but I did not become convinced that 

species were mutable until, I think, two or three years had elapsed" (Darwin, 1903 p. 211). 

Another piece of evidence is a short manuscript "Geological notes‖ (1835), which is in the 

library of Cambridge University among the 130 volumes of the Darwin archive. Reading 

―Geological notes‖, we can see the direct influence of ―Principles of Geology‖ by Charles 

Lyell (1797-1875), which Darwin had thoroughly studied (Kohn, 1980).  Trying to explain 

the reasons for the extinction of mammals in South America, Darwin rejected the 

catastrophe theory, by means of which G Cuvier (1769-1832) was trying to explain 

replacement of predominant groups of animals in the Earth‘s history. In addition to Lyell, 

Darwin argued against this theory in terms of the balance of nature: extinction of species 

takes place gradually, and species themselves appear stable. AI. Kafanov (Кафанов, 2004, 

p. 20) thoroughly analyzed the influence of Lyell‘s ideas on the biogeographical views of 

Darwin, and came to the convincing conclusion that, as early as 1837-8, in the first notebook 

on the transmutation of species, Darwin not only accepted the ideas about vertical crust 

movement, but also admitted the existence of ―Pacifida‖ — a gigantic supercontinent, which 

incorporated all the present continents and was located in the equatorial part of the Pacific 

ocean.  Kafanov‘s book (Кафанов, 2005) broadly shows the connection between geology 

and biology in the works of Lyell, and such a ―novel synthesis‖ was completely adopted by 

Darwin in his works on geology, zoology, and the theory of evolution. 

Lyell‘s views served Darwin as a strong source of knowledge that supported the 

permanence of species. Lyell skilfully synthesized the most numerous arguments, but the 

concepts of ―the economy of nature‖ and ―the policy of nature‖, most vividly defined in 

works of Linnaeus (1707-1778), were fundamental for him. In his dissertation (1749) called 

―The Economy of Nature‖, Linnaeus wrote that each species is adapted to its habitat to the 

end that there was a universal order.  The place of species in the economy of nature is 

determined by a complex of climatic factors; therefore existing species are perfectly adapted 

to their habitat. The ideas of Linnaeus influenced the development of natural history and 

theology in Great Britain. For example, William Paley (1743-1805), the English theologian, 

well-educated in the sphere of natural sciences, wrote about absolute economy dominating 

in nature, which is created by harmonious relations between parts of the animal and its 

attitude to the habitat. ―Now I say again, compare this with the process of a manufacturing: 

that one part answers to another part, and every part to the final result‖ (Paley, 1802: p. 288). 

Comparing activities of an organism with manufacturing, Paley also compared the attitude 

of organisms to food, predators or parasites. Existence of complex food chains in nature, 

according to Paley, is evidence of a single act of creation of plants and animals. 
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It was the classical concept of the economy of nature and natural theology that Lyell 

considered the decisive source of argument against evolutionism. He acted on the premise 

that the number of vacancies in the economy of nature is strictly limited, and he admitted the 

place of species in the economy of nature as a phenomenon determined uppermost by abiotic 

factors. ―…the station indicates the peculiar nature of the locality where each species is 

accustomed to grow, and has reference to climate, soil, humidity, light, elevation above the 

sea, and other analogous circumstances" (Lyell, 1831, p. 316). If new species emerged 

naturally, they would have no place in nature, as all places have already been occupied by 

existing species. Lyell admitted that changes in the ecological balance could result in the 

gradual extinction of species. Extinction produces favourable conditions for creating new 

species. Local extinction and creation of species can be seen as part of the balance and 

harmony of nature. Lyell admitted that the struggle between species influences their spread 

and extinction (Gall, 1976; Галл, 1976). 

The cause of permanence of species lies in the fact that variations in nature are strictly 

limited and there are not enough for the emergence of new species. More than this, Lyell 

merely repeated a number of Paley‘s arguments concerning the perfect adaptation of 

organisms to the habitat they live in, which could in no way emerge naturally. Paley‘s 

argument has spread widely through the works of naturalists, and his major work ―Natural 

theology‖ has been republished many times, which clearly proves the demand for the book. 

Lyell‘s concept surely includes elements of synecological ideas. However, their 

interpretation was based on the idea of close and absolutely perfect co-adaptation of species, 

which makes evolution impossible. Lyell followed Paley‘s thoughts directly on this subject. 

Darwin was well acquainted with Paley‘s works and not only through the works of Lyell. 

From 1827 to 1831, Darwin had been a student at Christ‘s College, Cambridge University, 

and Paley‘s works were obligatory reading for students. Darwin knew all the various 

arguments for God‘s creation of the world. 

         Lyell advanced the idea that the geographical spread of modern species had a direct 

relationship to the history of life on Earth. Undoubtedly, having emphasized species, not any 

other taxon, and its geographical spread, Lyell cleared the way for the future evolutionary 

explanations, but evolutionary approaches in biogeography had to be developed by a new 

generation of scientists, to which Darwin also belonged (Coleman, 1962, p. 335). 

Armed with the whole of Lyell‘s creative work, Darwin‘s ―Ornithological notes‖ 

published in full in 1963 became the main source of the ―Galapagos legend‖. It was 

considered that he made these notes during his stay on the Galapagos Islands. The most 

interesting extracts from the notes were published as early as 1935, and were devoted to the 
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centenary of Darwin‘s stay on the islands (Barlow, 1935). Since then, the view that Darwin 

had his ―enzyme of evolutionism‖ activated on the Galapagos Islands has become 

widespread. Today, the period of time when notes known as "Ornithological notes" were 

made has been determined more precisely. They were made well after, in the summer of 

1836, when the Beagle was on its way from the Cape of Good Hope to Saint Helena Island. 

This was the time when Darwin was processing zoological collections, and wrote of three 

species of Galapagos mockingbirds as varieties. At the same time, in some fragments, he 

expressed doubt on the permanence of species, which caused some historians and members 

of Darwin‘s family to speak about the early formation of Darwin‘s evolutionary theory 

(Barlow, 1935; Рубайлова, 1981). 

The interpretation of variability given by Darwin in "Ornithological notes" entirely 

corresponds to the idea of the permanence of species. The concept of the permanence of 

species allows for variety in a number of characteristics in its expansion into unusual living 

conditions (islands, archipelagos). Such local races were called varieties. But changes never 

attain specific rank. Linnaeus and Lyell admitted such ―limited evolution‖, but at the same 

time they denied the natural descent of species. 

Observations of mockingbirds could most easily be interpreted as evolutionary, since 

Darwin knew that different forms inhabited different islands of the Galapagos archipelago. 

However, observation of the Galapagos finches are most often viewed as what made Darwin 

an evolutionist during his stay on the islands. Unfortunately, nowadays the finch version 

appears to be absolutely untenable (Sulloway, 1982,1984) 

        The way Darwin built his systematics of finches proves that any evolutionary approach 

is out of the question. Species were classified according to their external features 

(feathering), while their size and form of beak were used as key features for creating 

classification units above the level of species. If Darwin had been an evolutionist, he would 

not have insisted on the rigorous separation of species features and key features 

characterizing classification units of the supraspecific rank. The fact is that the genus-

specific features, for instance, in the case of continental species, can vary widely within the 

same group of organisms when they colonize new habitats (e.g. islands or archipelagos). 

Size and form of beaks are features used to determine the type of feeding, and this is the 

feature on continents that is used to distinguish genera. Everything is different on an 

archipelago. When some representatives of the same species reach a certain oceanic 

archipelago and demonstrate a wide spectrum of adaptive radiation while adapting to a new 

trophic niche, the genus-specific feature seen on the continent will turn into one used to 

distinguish the closely related species. Thus, division into species-specific features and 
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trans-?supraspecific features is, from the evolutionary point of view, highly contingent in 

nature. 

Sure enough, Darwin discovered an endemic group of passerines on the Galapagos 

islands, and we can witness a continuous growth of research into this interesting group. 

Moreover, research is conducted on the most unexpected aspects, including problems of the 

molecular biology of development. The investigation of this very group of birds led to the 

understanding of speciation as a process that includes a stage of invasion, geographical 

isolation, followed by the differentiation of spatial and trophic niches in the areas of 

secondary contacts of earlier isolated groups. For the first time, these present day views on 

the evolution of Galapagos finches were set out in the famous book ―Darwin‘s Finches‖ 

written by the British ornithologist, David Lack (Lack 1947; see also Галл, 1993, 1997). 

Darwin himself never expressed such views, but after the publication of Lack‘s book, many 

people thought that the latter had just ―rediscovered‖ Darwin. 

Consequently, there is no valid evidence that during his round-the-world voyage on 

HMS Beagle, Darwin turned into a dedicated evolutionist. And so, exactly how then did it 

happen? 

 

Becoming an Evolutionist; Darwin among Specialists 

The fact that in 1838 Darwin wrote very clearly about the time when he became an 

evolutionist has hardly been noticed. The following statements should be considered 

particularly carefully as the events were very close and the impressions were instant and 

vivid. ―In July, I opened my first notebook on 'Transmutation of species'—Had been greatly 

struck from about the previous March (i.e.1837; author) on the character of South American 

fossils—& species of the Galapagos Archipelago. These facts are the origin (especially the 

latter) of all my views.‖ (Barlow, 1958, p. 41). Darwin not only stated the time of his 

becoming an evolutionist, but he also named sources (palaeontology, biogeography) that 

played a crucial role in this event. What gave impulse to the transformation of Darwin‘s 

views? 

In January-March 1837, Darwin had scientific contacts with Richard Owen (1804-

1892), a palaeontologist and comparative anatomist who processed his collections of extinct 

South American animals. Owen told Darwin that fossils of giant edentates from early 

quaternary deposits of Patagonia were representatives of the existing groups.  On January 

23, 1837, Owen sent a letter to Lyell informing him about his work with Darwin‘s 

collection, which has been published in Wilson‘s book about Charles Lyell (Wilson, 1972, 

p. 434).  The results of Owen‘s research were included in the presidential address, sent by 
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Lyell to the Geological Society of London on February 17, 1837. Lyell stated the 

significance of this research as follows: ―These fossils ... establish the fact that the peculiar 

type of organization which is now characteristic of the South American mammalia has been 

developed on that continent for a long period, sufficient at least to allow for the extinction of 

many large species of quadrupeds. The family of the armadillos is now exclusively confined 

to South America as well as the Megatherium, and two other gigantic representatives of the 

same family..."(Lyell, 1838, pp. 510-511;see also:Галл 1993, pp. 12-13). Such a conclusion 

could facilitate the search for genetic relationships between extinct and existing animals. 

At the same time, at the meetings of the Zoological Society in London attended by 

Darwin, an ornithologist and bird painter, John Gould (1804-1881), reported the results from 

the study of Darwin‘s ornithological collections. Gould established that 25 out of 26 

Galapagos birds were closely related to South American birds, and made a guess that 3 

forms of mockingbirds living on different islands were separate species (Gould, 1837b). It is 

most important that Gould was the first to use the size and the form of the beaks of 

Galapagos finches as taxonomic features, which was prohibited by the rules of systematics. 

He separated 14 endemic species forming a closely related group of birds, which he called 

Geospiza genus and  three subgenus (Camarhynchus, Cartorius, Certhidea) (Gould, 1837a) 

p. 13-14). It is remarkable that Gould was not, and never became, an evolutionist, but his 

intuition as an ornithologist during many years of work played its part. His classification still 

exists in modern science and has not changed much (Grant, 1986). 

One can only guess how Darwin used Gould‘s information about Galapagos birds. 

Mockingbirds might help Darwin make the transition from limited intra-species evolution to 

the idea of mutability of species, and the Galapagos finches in Gould‘s classification might 

help him see the relation between the the evolution of species and supraspecific taxons.  

However, at that time Darwin did not have a clear understanding of specific evolution 

pathways. Biogeographical and taxonomic information apparently became of special 

importance in combination with the palaeontological data obtained earlier. But, no direct 

evidence for an unambiguous cause-effect relationship between the study of any specific 

species of existing or extinct animals and Darwin‘s becoming an evolutionist has so far been 

found. Any deliberations in this field are, apparently, hypothetical. 

Thus, Darwin‘s voyage on the Beagle really became an important factor in his 

becoming an evolutionist, but only in retrospect.  Darwin‘s analysis of scientific results was 

especially fruitful in the period when he participated in the activities of England‘s scientific 

societies and communicated with the leading specialists and philosophers. The study of the 

specifics of Galapagos archipelago flora and fauna associated with the growth of the global 
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theoretical understanding of the island biota most likely played a crucial role. Darwin had 

been permanently extending and deepening his theoretical understanding of flora and fauna 

of the Galapagos islands for 22 years. The process was completed by the publication of ―On 

the Origin of Species". 

 

Darwin as a saltationist; “The Red Notebook” 

 For a long time, it has been assumed that the First Notebook about the mutability of 

species started by Darwin in 1837 was the only evidence of his evolutionist views. Darwin 

himself reckoned this in his later years when he wrote reminiscences or shared them in his 

letters.  

Publication of his Red Notebook in 1980 became a real historical and scientific 

discovery (Darwin, 1980).  It consists of two parts. The first part written during the voyage 

from May through September 1836 was devoted to the problems of geology. The exact date 

of the second part is difficult to establish. It was probably written in 1837, as Darwin used 

the classification of extinct and existing animals in the form adopted after consultations with 

specialists. It is interesting that the Red Notebook is considered ―transitional‖ between 

Darwin‘s ―sea‖ and ―land‖ notes. It constitutes a good combination of geological, zoological 

and botanic data reflecting the wide range of knowledge of the genius naturalist. The Red 

Notebook is the common predecessor of Darwin‘s future major interests and investigation 

trends, not only in the field of evolution theory, but also in the zoology of invertebrate 

animals and botany. 

Analyzing the Red Notebook, one can build the first well-defined model of Darwin‘s 

evolution as there are notes pertaining to the principal issues, such as the origin, adaptation 

and extinction of species. 

So, what sources gave growth to Darwin‘s evolutionary views laid down in his Red 

Notebook? We think that his personal experience came first. However, before the Red 

Notebook was published, one can hardly imagine that Darwin‘s views on the process of 

evolution was laid down in the form of a sudden and abrupt origin of new species. What 

facts, first and foremost, influenced the formation of Darwin‘s views relating to a sudden 

and abrupt origin of new species? 

On March 14, 1837, at a meeting of the Zoological Society of London, Gould reported 

that Darwin had discovered in South America an interesting form of ostrich whose body was 

smaller than that of the ostriches of the known species (Rhea americana). Gould regarded 

this new form as a separate species and, in honour of Darwin, he named it Rhea darwini 

(Gould, 1937c). Darwin attended this session of the Society, and such information obviously 
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urged him to think it over. When on the Beagle, Darwin doubted whether the species 

described by Gould were real species or only different forms of the same species. But Gould 

was an ornithologist and systematist of high prestige. So, what were the consequences of the 

new information and Darwin's own experience? Darwin knew that areas of two closely 

related species of ostriches partly overlapped. That information was enough to contradict 

Lyell‘s views. For example, could two closely related species survive within the region 

where their territories overlap? Actually, Lyell always analyzed similar situations in terms of 

the competitive replacement of species. In addition, Jean-Baptiste Lamarck (1744-1829) 

insisted that an insensible gradation exists between closely related species. In this specific 

case, closely related species differed dramatically in size.  

Darwin also received important information pertaining to the extinct and existing 

species of South American edentates from Owen. The llama is a characteristic species of 

South America that lives in the arid zone of Patagonia. In Darwin‘s collection of fossils 

from Patagonia, there was a mammal described by Owen as Macrauchenia. He referred it to 

the Camellidae. Darwin kept that extinct llama permanently in mind. Patagonia‘s climate 

had not significantly changed since the time when the extinct llama lived. How could the 

extinction be explained? This question came naturally to him. 

Darwin gave a remarkable explanation to the problems regarding the ostriches and 

llama. In the region where territories of two closely related species overlap, one species 

―attempts‖ upon the other, i. e. drives the opponent out; and changes occur in a single sweep. 

In other words, if evolutionary changes occur, they do so as abrupt saltations. Darwin stated 

that the llama became extinct due to aging of the species. That is to say, a species, like an 

individual, has its own program of existence. Aging of a species constitutes a major cause 

for its extinction. 

Darwin made a general evolutionary conclusion about saltative or abrupt origin of 

species using a synthesis of biogeographical and palaeontological data. In addition, he was 

the first to transfer biogeographical data (horizontal relationships) into the temporal aspect 

(vertical relationships). 

Moving from the idea of permanency of species towards the idea of evolutionary 

changeability of species, Darwin tried to assess the evolutionary significance of different 

forms of reproduction. Analogy between an individual and a species were the grounds for 

his analysis. Consequently, there exists a direct relationship between this analogy and 

Darwin‘s early evolutionism. He might as well have avoided touching upon this problem. 

But, as early as the Red Notebook period, Darwin understood that the reproduction issue 

required a solution within the framework of evolutionary methodology. This does not mean, 
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however, that in the Spring of 1837 he had already solved all the reproduction problems. 

Most likely, they were only brought forth, and their complete solution was achieved within 

his next model of evolution. First, Darwin tried to put all reproduction forms together. But 

he soon realized that asexual and sexual reproduction dramatically differed from each other. 

He clearly gave preference to sexual reproduction in the evolutionary process and expressly 

wrote that asexual reproduction only copied parents. 

So, in spring 1837, Darwin not only became an evolutionist, but also proposed the first 

model of evolution. He used evolutionism to explain the most complicated biogeographical 

and palaeontological facts. Moreover, he totally refuted Lamarck‘s gradual (step-by-step) 

model of evolution. Darwin‘s first evolutionary model was, in modern terms, saltatory. In 

other words, he believed in the abrupt origin of species through rapid and large-scale 

changes. This type of evolutionism was only a small step away from the idea of a sudden 

creation of species. Therefore, one may doubt whether it was evolutionism, or whether 

Darwin actually confirmed the idea of the Creation of the species. At the same time, 

explaining the extinction of species, he came to the analogy of ―a species being like an 

individual‖. Using this concept, Darwin explained the extinction as a process of aging of a 

species. This same analogy or metaphor allowed him to connect problems of reproduction 

with evolution. He did not find ideas that allowed the uniting of asexual and sexual 

reproduction into a single theoretical structure. Eventually, Darwin‘s earliest evolutionism 

agreed better with the views about the leading role of sexual reproduction in evolution. 

 

The step-by-step (gradual) model of evolution without natural selection  

As mentioned above, from 1837 Darwin had systematically made notes on the theory 

of evolution which survived in four notebooks on the transmutation of species. These books 

were published by the British Museum of Natural Sciences in 1960 and appeared to be the 

backbone publications for the study of his early evolutionary views. 

Darwin started his First Notebook on the transmutation of species with discussion of 

the key provisions of his theory, and within the framework of his new approach he laid 

down the issue of the importance of reproduction in the process of evolution. Analyzing 

sexual reproduction in his very first notes, Darwin answered the question of its evolutionary 

importance. Moreover, the essence of Darwin‘s new evolutionary views turned out to be 

very close, both conceptually and topically, to Lamarck‘s views on the role of environment 

in creating heritance, variation and the evolution of species. ―We know the world is subject 

to a cycle of change, temperature and all circumstances which influence living beings. 
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 We see the young of living beings become permanently changed or subject to variety, 

according to circumstances,  — many kinds of plant seeds sown in rich soil, are produced, 

though new individuals produced by buds are constant, hence we see generation 

[reproduction] here as a means to vary, or adapt. Again we believe (know) in the course of 

generations that even mind and instinct are influenced [by conditions of existence]‘‘ 

(Darwin‘s notebook,1960a, p. 41). Even in this fragment, Darwin laid down briefly the key 

points of his theory. According to Darwin, changes in the conditions of existence influence 

the regeneration process, causing the young of living beings to differ from their parents. 

These differences are of an adaptive nature. Thus, change in external conditions creates the 

―tendency to vary‖. The organic changes are assumed to be automatically adaptive. 

Darwin laid down his quite detailed understanding of the reproduction of  an organism 

and its participation in the creation of adaptive changes. The idea lies in the fact that, in the 

case of sexual reproduction, an embryo passes through a series of stages which are the 

recapitulation (repetition) of ancestral forms―‖ (Darwin‘s notebooks,1960a, p. 41). But, how 

does this process create an adaptation? 

In the Second Notebook, this issue is set out in a more detailed manner (Darwin‘s 

notebooks 1960b, p. 76). As before, Darwin does not answer the question why changes in 

the egg always create adaptive changes in the progeny. In his Third Notebook, Darwin 

seems to set down his views on the role of sexual reproduction in evolution in the most 

detailed manner. ―Power of adaptation is given by true generation. There is probably a law 

of nature that any organ which is not used is absorbed. This law acting against hereditary 

tendency causes abortive organs. –… The origin of this law is part of the reproductive 

system, –… of what knowledge of the part of which is good for the whole‖ (Darwin‘s 

notebooks…, 1960c, p. 147). 

All Darwin‘s thoughts about reproduction set out in his three Notebooks should be 

collected together. External changes influence the reproductive system of organisms and 

―inform‖ the needs of the progeny. This results in variations. Conditions can influence the 

reproductive system through the parent‘s mind and habits. If all this occurs, then the 

problem seems to have been solved. ―Can the wishing of the Parent produce any character in 

the offspring?  If so, is adaptation of a species by generation explained?‖ (Darwin‘s 

notebooks…, 1960a, p. 67). 

At that period, Darwin remained dedicated to two core premises of his theory: organic 

changes are the accommodation to conditions, and this accommodation mainly occurs 

through sexual reproduction. Adaptation is the final cause of reproduction. What is 

important here is the following. While variations multiply and are already influenced by 
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struggle and natural selection, in the earlier theory, variations as such are of immense value 

because they create adaptations. 

In the Red Notebook, the key role of monsters (saltations) in speciation was implied. 

So, what was Darwin‘s attitude towards this problem in the light of the creation of the theory 

of adaptation through the multiplication of variations? He assumed that monsters differed 

from adaptive variations only by the fact that they did not maintain their adaptive capacity 

life-long. In other words, individual development of monsters is abnormal, and they perish. 

Clearly this very fact made Darwin practically refuse to discuss the role of saltative changes 

in evolution. He just lost interest in this issue of primary importance. 

The law of adaptation through the alternation of generations focused on the 

explanation of Harmony and Balance in nature. Many of Darwin‘s contemporaries searched 

for similar laws trying to explain harmony between the Organic and Inorganic. In the 

1830‘s, a well known principle of adaptation had a serious factual basis and was interpreted 

as a well-disposed activity of God. In those historical conditions, it was extremely difficult 

for Darwin to find the evolutionary interpretation of the principle of adaptation as such. 

 The law of adaptation through the alternation of generations was closely connected 

with other laws. We can easily name at least four: the law of blending inheritance or law of 

intermarriages; the law of hybrids, including infertility and reversion to parent forms; 

hereditary securing of properties; the loss of properties by inbreeding. 

In Darwin‘s day, any general biology theory had to explain why species remained 

permanent over time and space. According to Darwin, the trend to variation through the 

generations was in conflict with a great number of facts from different sections of natural 

history. The answer was instant. ― Beautiful law of intermarriages partaking of characters of 

both parents, and then infinite in number‖ (Darwin‘s notebook,1960a, p. 41). 

Darwin discussed the law of interspecies crossings in connection with the permanency 

and transformation of a species over time and space.  In this, the phenomenon of blending 

exists among representatives of the same species living within the boundaries of a certain 

area. For Darwin, blending as a law was of biogeographical significance, not physiological. 

However, what was a favourable side of blending? Variations occurring at blending would 

evenly spread among the ―colonists‖ of the country. Ideas about the blending nature of 

inheritance were typical of Darwin both in 1837 and in 1859, but they did not hamper the 

development of evolutionary ideas. There was a complete compatibility between blending 

genetics and Darwin‘s evolutionism. 

In July 1837 and later, Darwin made a clear definition of his step-by-step or gradual 

model of evolution. Transformation of a species gradually follows the continuous changes in 
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its habitat. The notion of evolution as a step-by-step, linear process remained in the narrow 

sense of Lamarck‘s concept. But it is most interesting is that Darwin completely rejected this 

sort of gradualism in his Red Notebook. He sort of concluded gradualism from ―sexual 

mechanism‖ in 1837-1838. The problem of blending inheritance turned out to be so 

important in Darwin‘s theory that he reverted to it in relation to his ideas on many other 

problems. 

Darwin understood clearly that his theory needed laws to be discovered that could 

explain the preservation of changes in the form of variation after they appeared.   To solve 

the problem, he collected many facts and general conclusions from selection and natural 

history relating to crossing and hybridization (Olby, 1966; see also: Гайсинович, 1988). 

Hybrids must be sterile; they tend to have more resemblance to one of parents. When fertile 

progeny appears as a result of crossing,then the following generations tend to be restored to 

the parental type. There is a ―repugnance to intermarriage‖ among rather dissimilar forms, 

and the more they differ from each other the more a crossing appears physically impossible.  

In the First Notebook [B], Darwin had already considered these situations in connection 

with evolution, and more specificallywith speciation.   ―A species as soon as once formed by 

separation or change in part of country, repugnance to intermarriage — settles it‖ (Darwin‘s 

notebooks…, 1960a, p. 44). 

The third law is rather important and manifold. Darwin called it ―my theory of 

reproduction‖.  There are characters which are hereditarily inert, i.e. they persist throughout 

many generations. As a rule, these are characters that are fixed strongly at the very 

beginning of their emergence.  They become hereditary. Darwin borrowed this law from the 

works of British ichthyologist and ornithologist, William Yarell (1784-1856):  at crossing, 

hybrids are more of older races; the progeny possesses more strongly marked characters of 

the older variety.  The last law raised many questions in Darwin‘s mind. ―Is it an assumption 

to say generation produces young ones capable of producing young ones like itself?  Is 

monstrosity hereditary? Does not atavism relate to this law? 

 Local varieties formed with extreme slowness even when isolation from general 

circumstances effecting the area equably‖ (Darwin‘s notebooks,1960b, p. 88). Darwin gave 

many examples of, according to him, non-inheritance of monstrosity (Ibid. p. 91-92). 

The most important aspect of the hereditary inertness law consists in its evolutional 

application. This aspect of the subject is also set forth in the Second Notebook. Darwin 

found the close relation between hereditary inertness laws and the law of reproduction. The 

first law was aimed at explaining causes of preservation of adaptive variations. In this 
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respect, the law of hereditary fixation was Darwin‘s own creation, and was suggested as a 

proof of the transformation theory. 

The fourth law – inbreeding – was accepted by many selectionists, and Darwin‘s task 

was to integrate this law into his theory.  The law of inbreeding most probably shows the 

manner of evolutionary changes in small populations, where the frequency of inbreeding is 

unavoidable. In large populations inbreeding does not lead to evolutionary changes: ―when 

two individuals, who are very alike, unite, their generation will look like both‖. In addition, 

Darwin says, "inbreeding is similar to asexual reproduction making all individuals look 

alike" (Darwin's notebook…, 1967, p. 164-165). 

And so by September 1838, Darwin possessed a set of principles or laws which, in his 

opinion, explained the role of sexual reproduction in the formation of evolutionary changes.   

Even permanently weak changes in environment (severity of winter, local displacement of 

animals) can cause faint individual differences in constitution, instinct, and intellect.  

Naturally, these faint differences interflow or undergo reversion (Darwin‘s notebooks, 

1960c, p. 149). It follows from Darwin‘s law on inheritance of characters that some 

structures are more variable than others.  Permanently slow geological changes can create 

variations that affect more stable internal parts of organisms. If great external changes have 

an impact on the representatives inhabiting part of the continuous area of the species, then 

crossing with the parental form may prevent complete adaptation. But if such changes have 

an impact on all representatives inhabiting a continuous continental area, or if they influence 

the isolated major group of a species representatives, then organic changes will accumulate. 

Changes that remain in many generations become more and more preserved in hereditary 

constitution. Therefore, if a new species comes in contact with invariable parental species 

they will cross; and if that happens, the progeny will be sterile. Interflow, thus, will not 

smooth over changes. 

Although the laws of reproduction themselves could not explain adaptation, Darwin 

did not worry about them much.  These laws served other purposes, such as explanation of 

uniformity of species, sterility of hybrids, reversion, etc. But what are the grounds for the 

existence of the laws?  The laws are a System created by God, and serve the purposes of 

unity between the organic and inorganic worlds.   Thus, transformism corresponded to the 

theological view of the world. In fact, the laws of generation or reproduction as a unique 

product of God are the laws of transformation. 
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Speciation and phylogeny 

Darwin‘s views of speciation exactly demonstrate an outline of his first gradual model 

of evolution. This model emerged from his top-priority task to explain the geographical 

spread of species. It is already obvious from the Red Notebook that biogeography was the 

most important source of evidence, which turned him into a transformist.   

Darwin considered two principal biogeographical situations: widely spread continental 

species and small isolated species inhabiting islands. When he applied his theory of 

reproduction to the first situation, he concluded that the continental species were highly 

stable, as a rule.  The law of intermarriages supports this constancy and the morphological 

uniformity. Therefore, evolution of such species has limits restraining the increase in the 

number of species (speciation).   

To solve the problem of speciation, Darwin referred to the analysis of insular species.   

It was his application to islands that gave Darwin an opportunity to discuss the ―continental‖ 

problem and the problem of the increase in the number of species. He did it within the limits 

of the offered ―sexual mechanism‖. Blending nature of inheritance did not interfere with 

Darwin‘s transformism at all. Species only seem to be invariable, but they slowly change at 

all times. It was an evolutionism as well as pure and simple gradualism, because 

evolutionary transformations, according to Darwin, take place slowly and in small steps. 

However, this ―insular‖ approach allowed Darwin to create a new model of evolution, 

which included geographic isolation and inbreeding. Isolation in new conditions provides 

hereditary adaptation, and consequently transformation of a species.  Darwin‘s new idea was 

also based on another aspect of sexual reproduction – inbreeding. Isolating a pair of 

individuals gave the possibility of preserving the tendency to vary by means of reproduction 

in many generations. 

It is important to mention in an historical context that Darwin‘s explanation of 

speciation by means of isolating had various different impacts on his theory.  The idea of 

regional or geographic isolation allowed Darwin to find a strong argument for evolutionism, 

and develop a new strategy for explanation of the rapid evolution and increase in the number 

of species.  The concept of the rapid increase in the number of species eventually created the 

basis of the idea about branching phylogeny. 

Actually, Darwin offered two models of the origin of species: speciation by means of 

cumulative variation (strictly linear transformism) and speciation by means of isolation. 

Each explanation was encouraged by the geographic principle:  continuous regions for the 

linear variation and islands for the increase in number of species by means of isolation.  

―According to this view animals on separate islands, ought to become different if kept long 
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enough apart, in slightly differ[ent] circumstances -Now Galapagos tortoises, mocking birds, 

Falkland fox, Chiloe fox.‖ (Darwin‘s notebooks,1960a, p. 42). 

The following famous phrase is a pillar for discussing the connection between 

speciation and phylogeny: ―change; as we see it in space, so it might in time‖ (Darwin‘s 

notebooks…, 1960a, p. 43). The idea is substantiated by reference to South American 

ostriches, i.e to continental species, not species inhabiting islands. After Darwin came to the 

first of two diagrams of the tree of life, he demonstrated that branching could start from one 

point.  Even earlier, he specified that "organized beings represent a tree, irregularly 

branched" (Darwin's notebooks, 1960a, p. 43). The last words of Darwin testify exactly that 

the tree of life metaphor is a combination of two speciation models. The linear model gives 

irregularity, and the isolating one gives branching. Both speciation models came into being 

as a result of interaction between the sexual mechanism proposed by Darwin and the facts of 

the geographical distribution of the species. Therefore, we can state that eventually the tree 

of life metaphor also came into being as a result of interactions between the factors 

mentioned above. Darwin discussed the first steps of transition from the speciation to the 

origin of higher taxons prior to the description of the branching phylogeny. He wrote, for 

instance: ―On this idea of the propagation of species we can see why a form peculiar to 

continents, all bred in from one parent: all [species of one genus] bred in from one parent‖ 

(Darwin's notebooks, 1960a, p. 42-43). Afterwards, Darwin began to construct his concept 

of the branching phylogeny. ―Every successive animal is branching upwards,  different types 

of organization improving…‖ (Ibid, p. 43).  Only after these words did he used the 

expression ―tree of life‖ for the first time. For Darwin this metaphor became not only an 

emblem of the phylogeny, but also an emblem of the entire theory. 

Generally, in Darwin‘s theory a harmonious view of nature was prevailing, which 

found its reflection in the idea of the perfect adaptation. Darwin‘s attempt to discover the 

stringent laws of nature proves that he regarded the world as a harmonious system of 

Creation. In this, Darwin remained within the frames of the British culture of the first 

quarter of the 19
th

 century. There are no contradictions here, as the idea of transformism did 

not require any abrupt deviations from the traditional concepts. The alternative perspective 

appeared only after Darwin had formulated his theory of natural selection. 

 

The origin of the idea of natural selection: scientific and social contexts 

 Alexey Yablokov (Яблоков, 2001) rightly stated that the origin of the idea of natural 

selection required a very extensive analysis of Darwin‘s life and activities in the context of 

Victorian England. 
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In literature, Darwin‘s opinion that Scottish economists played a dominant role in the 

origin of the theory of natural selection prevails. Darwin‘s reading of the work by Thomas 

Malthus (1766-1834) ―An Essay on the Principle of Population‖ (1798) in September-

October 1838 caused a real intellectual explosion and became a decisive episode in the 

radical transformation of early theories of evolution. The essence of the Malthus‘ idea is that 

any population of animals and people tends to increase in geometrical progression. But food 

reserves increase in arithmetical progression. This will inevitably result in the severe 

individual struggle for food between members of the population. Yet other limiting factors 

that contribute to maintaining the strength of any population at a permanent level are 

diseases and epidemics. 

Furthermore, there exists a widely supported opinion that Adam Smith‘s ideas 

influenced Darwin even more than those of Malthus. Indeed, it is well known that within the 

decisive months of 1838 he studied not only the work of Malthus, but also the work of 

Smith (1723-1790). The theory of natural selection and the main doctrine of market 

economy have much in common. In terms of philosophy, this means that both theories are 

isomorphic, i.e. structurally similar, though they investigate different subjects. The essence 

of free economy is that there is no interference into the systems with the help of higher laws. 

Individuals just struggle for personal benefits. In this struggle, competitively weak 

individuals are removed and equilibrium is maintained. Darwin‘s system works in exactly 

the same manner, even more mercilessly. Organisms struggle for survival and reproductive 

success, and there is no regulation from above. ―An invisible hand‖ of Smith‘s economy 

also works on the stage of evolution and leads to the elimination of all factors that do not 

depend on the economic process. 

While reading his works, Darwin paid attention to Smith‘s thoughts about society 

consisting of free individuals. This is where the relevance of the population-oriented way of 

thinking was introduced. The importance of this impulse was emphasized by Ghiselin 

(2003) and Mayr (1991). 

We know from different sources that Darwin‘s range of reading in 1837–1839 was 

remarkably wide. He read many works on philosophy, social science, and demography 

(Whewell,  Herschel,  Brewster,  Comte, Derham) and statistics ( Quetelet). In August 1838, 

Darwin read the review The Course of Positive Philosophy (Comte) by Brewster in which 

there were references to the investigations conducted by Adolphe Quetelet (1796-1874). 

Such material could encourage Darwin to focus his attention on the quantitative regularities 

in populations. Quetelet‘s ideas were well known in England. In 1833, he visited Cambridge 

once again and at meetings with British scientists, he proposed organizing The Statistical 
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Society, which was established in London in 1834. Quetelet maintained an active 

correspondence with the greatest mathematician and philosopher of science, William 

Whewell (1794-1866). Within the period of 1837 to 1840, Whewell was President of the 

Geological Society of London and, at the same time, Darwin was Secretary of the Society. 

Naturally, Whewell and Darwin often met at the meetings of the Society. Due to Whewell‘s 

wide scientific outlook, the work of this Society differed much from that of other scientific 

societies. At their meetings, the members were encouraged to discuss theoretical problems in 

Geology and Philosophy.  An intensive development of the philosophy of science began in 

the 1830‘s, and Darwin was in step with the literature and these discussions. For example, in 

1837-1842, when Darwin lived in London and worked on the problem of the species and the 

origin of coral reefs, Whewell and John Stuart Mill (1806-1873) discussed the problem of 

scientific method. The discussion in many ways touched upon the notion of ―induction‖. It 

also influenced Darwin‘s views. It is well known that the notion of ―induction‖ was used for 

the first time by Francis Bacon (1561-1626) in contrast with Aristotle‘s ―deductive method‖. 

Francis Bacon was the Father of the scientific revolution, but the leading British 

philosophers (Herschel, Whewell, Mill) understood that science did not consist of only the 

inductive  method. With all their respect for Bacon, the British philosophers used the term 

‗inductive‖ in the meaning of ―scientific‖. For the astronomer William Hershell (1792-1871) 

and John Stuart Mill, induction meant the opening of empirical laws in facts. In his 

―Autobiography‖, Darwin stated that he followed Bacon‘s method.  While assessing these 

words, one should keep in mind the situation in British philosophy science. It is also 

important that in the works of British philosophers and sociologists, the idea of individual 

competition in the capitalist society was described in terms of quantitative regularity. The 

idea of the intraspecific competition was closer to Darwin‘s thoughts than  ideas of 

biologists, geologists and theologists about interspecies competition supporting Balance and 

Harmony in Nature. 

Within the period from the middle of 1837 to 1839, Darwin addressed the analysis of 

the causes of hereditary variation all the time. Obviously, he thought that the elucidation of 

those issues was significant in explaining the mechanism of evolution. It was investigation 

of the problems of variation that led Darwin to a wide use of materials on crossing, selection 

and domestication of animals and plants. In his Second Notebook (February-July 1838), 

Darwin used information on selection and domestication as a source for his arguments 

against the evolutionary role of big hereditary variations, such as monsters.  Arguments 

against the universal role of crossing in evolution had the same source (Darwin‘s 

notebooks…, 1960b). We have no convincing evidence that Darwin came to the idea of 
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chance variation before the discovery of the idea of natural selection, or that both ideas came 

to him simultaneously. 

July 1838 was the starting point for the formation of Darwin‘s new views of hereditary 

variability. Records made by Darwin in his Fourth Notebook (October 1838–July 1839) 

prove that, even several weeks after reading Malthus, the idea of chance variation did not 

become part of his theory. On 4 October 1838, Darwin wrote the following: ―…change in 

form is solely adaptation of the whole of one race to some change of circumstance‖ 

(Darwin‘s notebooks…, 1960d, p. 160). This fragment sounds as though it was written 

before reading Malthus, as mentioning race implies that all individuals vary in the same 

way. And, Darwin wrote about it several times. 

It is probable that only by March 1839 did chance variation become an important part 

of Darwin‘s theory (Darwin‘s notebooks…, 1960d, p. 172). It is interesting that discussing 

the role of chance variations in evolution, Darwin used agricultural data. This is another 

proof that agricultural information and papers on the domestication of animals played an 

important role in the formation of Darwin‘s new views on variability. 

Ernst Mayr (1991) keenly noticed that Darwin obtained several highly valued concepts 

from the investigation of stock-breeders. The most important of these concepts was the one 

emphasizing the individuality of each member of the herd. That was more important than the 

practice of artificial selection. Investigation of the stock-breeders gave impulse to the 

formation of Darwin‘s population-oriented thinking. In the middle of 1838, Darwin read 

brochures on animal breeding by  Sebright and  Wilkins, who both wrote that artificial 

selection was similar to the death of animals in nature. 

Undoubtedly, materials on domestication of animals and plants played an important 

role in the formation of the idea of natural selection. But, we have no convincing evidence 

that Darwin possessed the idea of chance variation prior to reading Malthus. Earlier he wrote 

much about variations, but always stressed the adaptive nature of any variation as it could be 

in response to the changes in habitat. Lacking the notion of chance variation, Darwin‘s 

evolutionism, as before, agreed with views of the preset harmony of nature. This makes 

Darwin‘s words dated November 1938 understandable. ―I do not know the laws of specific 

change.‖ And further on: ―The laws of variation of race, may be important in understanding 

the laws of specific change‖ (Darwin‘s notebooks, 1960d, p. 164). It took Darwin many 

years to create the theory of natural selection. And yet, the above materials prove that the 

idea itself originated in a certain general contact or in close interaction of social, biological 

and agricultural thoughts. 
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In general, the way to the creation of the theory of natural selection was too 

complicated. Therefore, it can hardly be narrowed down to one factor, for instance to the 

study of the practice of stock-breeders, reading works by Malthus or Smith, or investigations 

on insular biogeography of the Galapagos Islands. The natural selection theory was not a 

one-step job and it took more than a day to create it. 

By the end of the 1830‘s, Darwin‘s views of variability and adaptation differed 

radically from those that the reader knows from ―The Origin of Species‖. It hardly seems 

credible that the scientist changed his outlook in a day. When Darwin read Malthus or 

Smith, he did not change from his belief in perfect adaptation and Harmony of nature at 

once. Even in the 1840‘s, he preserved some theological context in the theory. 

And yet, the strong influence of Malthus or Smith apparently proceeded from previous 

scientific activities, type of reading and thinking. Besides, in an historical context, we have 

to take into account the level of theorizing in the period associated with reading Malthus. 

Many biologists and historians of science vigorously and unambiguously indicate Malthus‘s 

influence on Darwin. 

So what exactly could the reading Malthus‘ book have given Darwin in late September 

to early October 1838? Thoughts about the exponential increase of the strength of 

population in ideal conditions (no limiting factors) could give rise to quantitative evaluations 

of the intensity of individual competition. Even without the idea of chance iation, Darwin 

managed to connect the fact of variability with the principle of competition for limited 

resources. This very logical relationship served as a basis for the origin of the theory of 

natural selection. Immediately after reading Malthus, a conceptually new creative prospect 

pertaining to the origin of a population approach opened for Darwin. 

But Darwin did not have any direct data on the work of natural selection; therefore the 

analogy between the natural and artificial selection served, to some extent, as compensation. 

The concept of artificial selection, just like all activities in the field of domestication, was a 

basis for verification of the consequences of the theory of natural selection (Gall, 1983). The 

first statement Darwin wrote about the analogy between sort- and breed- forming and 

evolution in the wild was dated December 16, 1838. The sequence of facts in the citation 

probably reflects the sequence of their formation. ―It is a beautiful part of my theory, that 

domesticated races of organics are made by precisely same means as species—…but  latter  

far more perfectly and infinitely slower‖ (Darwin‘s notebooks…, 1960d, p. 167). In his 

work ―On the Origin of Species‖ the sequence of presentation of ideas is the opposite. 

According to Darwin, a new sequence of the presentation of ideas allows for a better 

understanding of the theory. 
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Before going any further, we should set out the essence of the important elements of 

natural selection theory which were created within the above stated period, although the 

final definitions appeared only in the mid-1850s. We can say for sure that the birth of the 

natural selection theory extended Darwin‘s creative activities for years and this will become 

absolutely clear if we compare the final provisions of the theory below with its further 

development. 

 

The summarized theory of natural selection consists of three logical findings based on 

five facts borrowed partly from population ecology and partly from the phenomena of 

inheritance.  

 

Finding 1. 

1. All species tend to high potential breeding power, and their populations could increase 

in geometrical progression if all the individuals born reproduced successively. 

2. Except for insignificant annual fluctuations and accidental big fluctuations, 

populations are stable in quantity. 

3. Natural resources are limited. In a stable environment, they remain relatively 

permanent. 

4. No two individuals are exactly alike. Each population possesses a big resource of 

variations (various abilities to mutate). 

5. Much of these variations are hereditary. 

 

Finding 2.  

Survival in the struggle for existence is not accidental, but it partially depends on the 

hereditary constitution of the surviving individuals. This unequal surviving makes for the 

process of natural selection. 

 

Finding 3.  

With each new generation, this process of natural selection will result in a continuous 

gradual change of a population, i. e. in evolution and incipient of new species. 

 

One should remember that at the end of 1830‘s, Darwin‘s views of variability and 

adaptation were radically different. The new idea of natural selection required continuous 

work before it was formed as a complete theory, the basic provisions of which were stated 
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above. However, we have a guide that can be used to search Darwin‘s creative lines that 

led him to the perfect and complete his theory of natural selection.  

  

Let us summarise the results. Spring of 1837 should be regarded as a culminating point 

in Darwin‘s transition from the idea of the permanence of the species, i. e. creationism, 

towards evolutionism. Darwin formed standard-breaking evolutionary facts of evidence 

from theoretical generalization of the results obtained during his voyage on the Beagle. 

There are no reliable data concerning the fact that his way to the idea of evolution was 

connected with the study of one or several specific groups of animals during his voyage or 

later (extinct South American edentates or Galapagos finches). For example, Darwin knew 

nothing about the adaptive nature of differences in the beak size of the finches. Without such 

knowledge, it is impossible to reconstruct the directions of the adaptive evolution of the 

group or to show the evolutionary role of natural selection. 

  Over a year passed from the moment when the idea of evolution was adopted to the 

moment when the evolutionary role of natural selection was discovered. This short period is 

characterized by extremely high creative activity. The way towards the idea of natural 

selection was not straightforward and it does not coincide with the sequence of presentation 

of this concept in the work of  ―On the Origin of Species‖, or in modern monographs or 

textbooks. Prior to the discovery of natural selection, Darwin seems to have been a supporter 

of the idea about the abrupt origin of species, and a bit later he tended to have thoughts close 

to Lamarck‘s concept of evolution. In fact, change in his concepts was even more 

complicated, and each of them included ideas which now seem logically incompatible. By 

the autumn-summer of 1838, Darwin was criticizing all previous ideas, and did not seem to 

have any guiding thoughts. Disappointment with early ideas eventually ended with 

understanding of the exceptionally important role of natural selection. The process of 

understanding evolutionary phenomena went on with gradual acceleration. 

We should remember that Darwin‘s evolutionism was forming in the period of close 

contact with Owen and Gould, who always remained supporters of the idea of the 

permanence of species. Darwin used evidence that was well known to his contemporaries. 

Owen, Gould and other comparative anatomists and systematists were more specialist than 

Darwin. Nevertheless, Darwin was better at theoretical generalization. The unique 

combination of encyclopaedism, the originality of theoretical thinking and deep empiricism 

was typical of Darwin. These very characteristics were necessary to lay down the idea in the 

form of natural science theory. 



 28 

Despite the crucial change of concepts, one can track profound continuity in ideas 

reflecting the overall influence of science and culture. At different stages of his creative 

activities, he believed in perfect adaptation and the harmony of nature. Nature was regarded 

as a harmonized system created by God with the help of rational laws. At that time, this 

belief was of exclusive importance and had a wide impact on the naturalists of the 19
th

 

century. The point is that it directed scientific endeavour to search for the laws of nature, 

although these ―laws of nature‖ themselves were regarded as ―God‘s hand‖. However, 

unlike his contemporaries, Darwin reckoned that evolution was a fact and it performed the 

function of maintaining order and harmony, which came into being as the result of the 

Creation. Theologism played a key role in determining the ways of Darwin‘s theorizing in 

the field of evolution. Specifically, in opposition to the theology, Darwin formulated an 

evolutionary argument, and at the same time, he remained within the frames of traditional 

views and made no loud declarations. 

Moreover, even the first version of the idea of natural selection came into being with 

the purpose to explain a mechanism of maintaining harmony in nature. Here as well, one can 

track the continuity in scientific views and the influence of cultural factor. The historians of 

science often note that the theory of natural selection was created to explain adaptation. We 

think this issue is much more complicated. And here we should mention that it was 

important for a natural theologist or a political economist to show that the existing social and 

political order was the order established by God. Long before Darwin started writing his 

notes on evolution, naturalists established and theologists were quick to accept the ideas of 

perfect adaptation and rational variation as an ―obvious feature of the world‖. Darwin 

accepted those ideas, and they even became a part of his first essay of the natural selection 

theory. 

Darwin was never an intellectually isolated individualist who was crushing the 

surrounding world of spirit. He absorbed much literature, and acted as a member of the 

scientific society and a representative of British culture. Nevertheless, he preserved 

originality and uniqueness of thinking throughout the whole his life. Surrounded by the 

greatest scientists with traditional views, Darwin remained intellectually independent.  
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Chapter 2: Darwin’s manuscripts in the 1840s; the Yeasthree-limit theory 

of evolution 

          

 

In the ―Notebooks‖ Darwin kept during the 1840s, evolutionary ideas were laid down as 

separate notes and thoughts. ―In June 1842 I first allowed myself the satisfaction of writing a 

very brief abstract of my [species] theory in pencil in 35 pages; and this was enlarged during 

the summer of 1844 into one of 230 pages, which I had fairly copied out‖ (Barlow, 1958 p. 

228).. The structures of Sketch of 1842 and Essay of 1844 are very similar and consist of 

two parts. The first is devoted to the theory of natural selection, and the second to the 

doctrine of the commonness of origin. 

In 1909, Francis Darwin (son) published for the first time manuscripts written in 

1842 and 1844, and provided them with a vast commentary. In 1958, these works, including 

the article written by Alfred Wallace, dated 1858, where the theory of natural selection was 

laid down (Darwin, Wallace, 1958). Wallace had come to the theory of natural selection 

independently from Darwin. The new edition also included the introductory article written 

by Gavin de Beer, a well-known British embryologist and historian of Darwin‘s creative 

activities. In the commentary written by Francis Darwin and in the introductory article 

written by de Beer, the view prevails that there was close continuity of the ideas expressed 

by Darwin in the1840s and the conceptual structure of the work ―On the Origin of Species‖. 

The authors also noted the conceptual similarity of Darwin‘s manuscripts written in the 

1840s and the article written by Wallace in 1858, which allowed a decision on Darwin‘s 

priority. The struggle for the priority of Darwin led by the members of his family and some 

British evolutionists resulted in a much simplified view that the work ―On the Origin of 

Species‖ simply constituted a broader version of the Essay of 1844.  

Undoubtedly, de Beer is the main author trying his best to prove that ―On the Origin 

of Species‖ is the double of the Essay of 1844. For example, he stated that Darwin had 

already developed the ideas of relative adaptation, concept of the struggle for existence, and 

divergence principle in 1830-40‘s (de Beer, 1962). This viewpoint is supported by many 

biologists and historians of the science.). 
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         There is no doubt that ―On the Origin of Species‖ and Darwin‘s manuscripts of the 

1840s have a close continuity of ideas. At the beginning of an analysis of Darwin‘s works, it 

is important to find connection and continuity of the ideas over a long-term period of work 

on the formulation of the theory of evolution. Several generations of biologists and 

historians of the science discussed this connection and transformed it into historical and 

scientific fact. The Essay of 1844 is an important stage in the production of ―On the Origin 

of Species…‖; however, Darwin‘s evolutional concept of 1840s is not at all identical with 

the theory, which is known to readers from ―Origin of Species‖. 

        There is good reason to believe that the evolutionary process was generally viewed by 

Darwin as punctualistic, i.e. periods of evolution of species interchanged with periods of 

continuous stability: rapid mass speciation took place during a short period in small isolated 

populations. However, the role of saltations in evolution was not excluded. The version of 

1840s included a number of cardinal propositions, which later on were significantly 

modified or renounced at all by Darwin: 1) on the natural occurrence of small reserves of 

hereditary variations; 2) the number of vacancies in the economy of nature being strictly 

limited, and, therefore, diversity of species on the Earth having well-defined limits in each 

given period; 3) the rate of evolution of adaptation being strictly limited by the framework 

of perfect adaptation (Gall, 1993). 

         It is difficult to consider the basic propositions of Darwin‘s concept separately, 

because a postulate can hardly be detached from the consequences resulting from it. Yet it is 

reasonable to structure the description of the material.  

 

Variation and evolution  

According to Darwin, there is a small reserve of variations in the wild, therefore 

naturalists rarely mention them. Darwin undoubtedly accepted this traditional view of 

variability. Materials on domestication of plants and animals were thereupon important for 

Darwin. If variability of plants and animals under domestication is caused by changes in 

living conditions, then certain reasons for variation should exist in the wild. ―Domestication 

seems to resolve itself into a change from the natural conditions of the species…if this be so, 

organisms in a state of nature must occasionally, in the course of ages, be exposed to 

analogous influences; for geology clearly shows that many places must, in the course of 

time, become exposed to the widest range of climatic and other influences‖ (Darwin, 

Wallace,1958, p. 96). 

        In the 1850s, Darwin came to conclusion that individual differences are the main 

prerequisite for the effect of natural selection. These differences affect any part of 
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organization of plants and animals, and they do not require great changes in living 

conditions for their existence. Darwin‘s views were completely different in 1844.  Individual 

differences can be caused by minute environmental changes. As a result of crossings, these 

changes interflow, and, thereby they are not suitable for adaptation. Darwin also questioned 

the hereditary nature of the majority of individual differences, and, what is more, they affect 

only ―the size, colour, and the external and less important parts‖ (ibid.). It is clear that 

individual differences were not that variability which was a basis for Darwin‘s theory of 

1840s. 

       To understand the origin of Darwin‘s views of variations, and especially of 

individual differences, it is necessary to mention the concepts that predominated among his 

contemporaries. The concept of types and correlation principle of Cuvier enjoyed great 

popularity and were the main scientific arguments against transformism (Coleman, 1964; see 

also Kaniev, 1976). Using the correlation principle, Cuvier accepted the existence of 

fundamental prohibitions of emergence of a great number of diverse variations. It was he 

who brought variations to the limit. The fact of the integral harmony of an organism testified 

that there were primary and secondary organs, and variations related only to external organs. 

Cuvier did not deny the very fact that there were many individual differences in nature, but 

all of them were functionally insignificant because they emerged and disappeared with low 

environmental fluctuations. Cuvier‘s ideas of variation limits were supported by the Swiss-

American geologist and zoologist, Louis Agassiz (1807-73), Owen and other famous 

naturalists. 

Darwin directed his main efforts to search for variations, which related to ―any part 

of the body‖.  Such variations, according to Darwin, appear as the result of the effect of 

geological reasons and migration. ―Let us then suppose that an organism by some chance 

(which might be hardly repeated in 1000 years) arrives at a modern volcanic island in 

process of formation and not fully stocked with the most appropriate organisms; the new 

organism might readily gain a footing, although the external conditions were considerably 

different from its native ones. The effect of this we might expect would influence in some 

small degree the size, colour, nature of covering etc., and from inexplicable influences even 

special parts and organs of the body. But we might further (and <this> is far more important) 

expect that the reproductive system would be affected, as under domesticity, and the 

structure of the offspring rendered in some degree plastic. Hence almost every part of the 

body would tend to vary from the typical form in slight degrees‖ (Darwin, Wallace, 1958,  

p.113 - 114). It is necessary to emphasize the following points. Many of the small hereditary 

variations that have appeared may be directly observed in nature because they affect external 
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characters. These variations cannot become a basis for deep evolutionary changes. Besides, 

as the result of crossing, many of them disappear, and organisms are restored to primary 

form. None of the naturalists studied variations affecting internal parts of organisms; 

therefore, Darwin called them ―hypothetical variation consequent on changes of condition‖ 

(ibid.). 

      Despite the hypothetical character of the latter variations, they comprise the basic 

material for the operation of natural selection, according to Darwin. It is clear that 

―hypothetical variations‖ provide a very narrow spectrum in this regard. Hence, the 

statement now becomes: ―Most organic beings in a state of nature vary exceedingly little‖ 

(ibid., p. 111) 

        Such a view of the nature of evolutionary significant variations was one of the 

reasons that generated a unique discontinuous or ―punctualistic‖ - in the terms of modern 

evolutionists model of evolution.   In the ―Sketch of 1842‖, the process of evolution was 

interpreted as a response to geological and climatic changes (Darwin, Wallace, 1958). In 

―Essay of 1844‖, the general view of the nature of the evolutionary process had been 

preserved, although it contained additions and a number of new pieces of evidence. 

Hereditary variations appear only in the case of geological changes or when species colonize 

new regions. Thus favourable conditions for evolution appear, because carriers of diverse 

variations will have a different level of adaptation to changing living conditions.    

          So, there are few of these ―hypothetical variations‖, because coincidence of 

circumstances is required for their appearance, and they are rare.  However, such 

explanation couldn‘t completely satisfy Darwin. Following his predecessors, he continued 

his search for a fundamental law which would regulate limits and frequency of variations.   

The law of perfect adaptation would probably become such a law. 

 

Economy of nature; perfect adaptation and natural selection  

In the 1840s, Darwin believed in perfect adaptation. He accepted rather implicitly as 

well as in the 1830s the fundamentals of the Linnaeus-Lyell concept of the economy of 

nature: the status of a species is determined uppermost by abiotic factors; the number of 

gaps in the economy of nature is strictly limited; and, therefore diversity of species on the 

Earth has well-defined limits. 

How did Darwin‘s evolutionism come to be combined with old anti-evolution ideas?  

When environmental conditions are stable, hereditary variations do not appear; there is even 

no need for them, because organisms are perfectly adapted to their habitat. Excess variability 

may only ―spoil‖ the perfect, and you cannot improve on the perfect. Under such conditions, 



 33 

there are no gaps or vacancies in the economy of nature, as all places have been occupied by 

perfectly adapted species, and a strict balance is maintained between them. If the habitat of 

organisms is constantly changing, the level of adaptation of organisms will be affected, and 

evolutionary changes will be required in order to restore it. The essence of Darwin‘s views is 

well expressed by the following words, which also prove that creation of new stations is 

determined by geological and geographical changes: ―and let the change of condition 

continue progressing (forming new stations); in such a case, the original inhabitants must 

cease to be so perfectly adapted to the changed conditions as they originally were‖ (Darwin, 

Wallace, 1958, p.119). Geological changes, as it has already been mentioned, cause 

outbreaks of hereditary variations. Natural selection will be effective until forms become so 

perfectly adapted to the new conditions as their hereditary basis makes possible.  Mass 

speciation takes place during an unstable phase. Therefore, severe competition arises 

between species because the number of vacancies in the economy of nature is limited. 

Species perfectly adapted to a new environment will survive this competition. Interspecific 

competition does not seem to take part in the creation of species, it only eliminates species 

that do not possess perfect adaptations, and thereby maintains the balance and harmony of 

nature. 

Thus, Darwin created a unique punctualistic model of speciation. His interpretation 

of interspecific competition resembles the modern idea of selection of species formulated 

within the limits of concept of the punctuated equilibrium.  

 

Geographical isolation and speciation 

      The initial position of Darwin‘s concept about organic evolution as a response to 

geological and geographical changes should, naturally, have been specified and put into a 

real hypothesis of speciation.  It was necessary to find the deepest or, according to Darwin, 

primary geological and geographical changes that were ―initiators‖ of speciation. The 

geological experience of Darwin helped him to encompass a more complete hypothesis. 

Geology enabled him to conclude that the periods of lowering and rising of continents are 

the primary cause of mass speciation and extinction of species (Darwin, Wallace, 1958). 

Darwin did not know for sure at which phase of geological change the speciation processes 

was most intensive. 

         Analyzing a species in space and comparing flora and fauna of continents, Darwin 

came to the conclusion that the ―archipelago‖ phase provides the most favourable conditions 

for speciation (Ibid., p. 196). According to other sources, Darwin continued to point out the 

importance of geographical isolation. In 1844 in his letter to Joseph Hooker (1817-1911), a 
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well known British botanist, he wrote: ―With respect to original creation or production of 

new forms, I have said that isolation appears the chief element. Hence, with respect to 

terrestrial productions, a tract of country, which had oftenest within the late geological 

periods subsided and been converted into islands, and reunited. I should expect to contain 

most forms.‖ (Darwin, 1887, p.28). 

In another fragment from the cited Darwin‘s letter to Hooker, it is obvious that 

geographical isolation is a particular way of influencing geological and geographical 

changes upon evolution. "The conclusion, which I have come at is, that those areas, in which 

species are most numerous, have oftenest been divided and isolated from other areas… I 

cannot give my reasons in detail; but the most general conclusion, which the geographical 

distribution of all organic beings, appears to me to indicate, is that isolation (underlined by 

the author) is the chief concomitant or cause of the appearance of new forms. I well know 

there are some staring exceptions‖ (Darwin1887, p.28-29 ). 

It is interesting that, having accepted the model of geographic speciation as the main 

way of increasing the number of species, Darwin had not opposed geographical isolation to 

natural selection anywhere.  Geographic isolation is a prerequisite, encouraging the intensive 

effect of natural selection. However, slow geological and climatic changes often happen 

without formation of geographically isolated populations. Will the evolutionary process 

occur under such conditions? In 1842, Darwin had already given a positive answer, but with 

some reserve (Darwin, Wallace, 1958). Species populating large and continuous areas will 

vary very slowly and evolutionary changes will hardly reach the level of a species. Thus, 

even in this part of his theory Darwin accepted the idea of evolutionary stasis that was 

finally stated within the concept of punctuated equilibrium in the 1970s of the 20th century. 

In discussing the interaction between natural selection and geographical isolation in 

the course of speciation, the question of the evolutionary significance of population size 

inevitably arose. The probability of the appearance of favourable variations in a small 

isolated population is lower than in a large one. However, rare variations will be protected in 

small isolations from the impacts of crossing, which can absorb variations. A small number 

of isolated individuals that show favourable variation on migration to unusual living 

conditions will cross with each other (inbreeding). Variation will not be lost, as may happen 

in a large population. The number of modified individuals will grow in subsequent 

generations, and geographical isolation will, to some extent, protect the carriers of 

favourable variations. 

        Darwin expressed most explicitly his thoughts on the relationships between 

geographical isolation, population size, and natural selection in the course of speciation. 
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―Change of external conditions, and isolation either by chance landing <of> a form on an 

island, or subsidence dividing a continent, or great chain of mountains, and the number of 

individuals not being numerous will best favour variation and selection‖ (Darwin, Wallace, 

1958, p. 68) 

 

 

Saltative speciation and natural selection 

 The famous modern palaeontologists, Gould and Eldridge, who were the founders of 

the theory of punctuated equilibrium or punctualism, expressed unambiguously in an article 

devoted to Darwin‘s gradualism:  ―After a short early flirt with saltations in 1837, Darwin 

had never been in a doubt as to his support of gradualism (of course, he wrote about 

different rates of evolution)‖ (Gould, Eldredge, 1983, p. 444). Was Darwin really an 

orthodox gradualist? We should respond with a definite ‖no‖ (Колчинский, 1999).  

In his ―Essay of 1844‖, the chapters covering natural selection and geographical 

spread of species, Darwin wrote about ―sports‖ and described their evolutionary 

significance. It is appropriate to remember that Darwin used the terms ―sports‖ and ―leaps‖ 

in two ways, and sometimes it was difficult to distinguish between them:  first, in the 

broader meaning of the word designating sudden and sometimes abnormal deviations from 

the structure; second, for the designation of variants, which are uniquely modified from the 

normal structure, i.e. to indicate any discrete variability.  

Speciation of plants may occur on the basis of sudden saltations:  ―Some strongly 

marked races of plants, comparable with the decided sports of horticulturalists, undoubtedly 

exist in a state of nature‖ (Darwin, 1958,Wallace,  p. 111). Darwin approached this subject 

by an analogy that enabled him to develop a conceptual framework for understanding 

saltative speciation. "Such sports are known in some cases to have been parents of some of 

our domestic races; and such probably have been the parents of many other races, especially 

of those which in some senses may be called hereditary monsters; for instance where there is 

an additional limb, or where all the limbs are stunted (as in the Ancon sheep), or where a 

part is wanting, as in rumpless fowls and tailless dogs or cats". (Ibid, p.93). 

Under what geological and ecological conditions can natural selection fix saltative 

variation? Darwin gave the following answer on a newly emerged volcanic island with a lot 

of free stations there. Only in the case of total geographic isolation of a small group of 

animals, which appeared on the island with free stations, the effect of a breeder may 

duplicate in the wild, as it happened, for example, with the ancon sheep breed that were 

raised on the basis of the selection of sharply deviant specimens. 
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Darwin was adamant about the role of saltations in evolution when analysing the 

origin of complex instincts, and also such evolutional ―novelties‖ as the eye, heart, and 

brain. He foresaw that discontinuity of the fossil record presented one of the greatest 

difficulties in the theory of natural selection. Notably, Darwin conceded the possibility in 

evolution of complex organs arising both ―instantly" and gradually when saltation 

accumulates selection of small variations with similar characteristics. Darwin‘s thoughts on 

this are rather in keeping with modern ideas of selecting modifier genes.  

What made Darwin include saltationism so extensively into natural selection theory? 

The most obvious reason might be sought in ―punctualism‖‘. ―Sports‖ enhanced variability, 

strengthened confidence in geographic speciation, helped to solve the problem with the 

origin of evolutional novelties, and partially got rid of the difficulties in explaining the 

discontinuity of the fossil record. As a result, a discrete variation, in the broad sense of the 

word, was implicated in the incidence of natural selection. 

 

Nature and origin of supraspecific taxons 

Many biologists and historians of science adhere to the opinion that the early 

reasoning of Darwin on the economy of nature, geographical spread of species, and natural 

selection had already helped formulate the divergence principle.  In fact, in the 1840s 

Darwin had not yet formulated the divergence principle. Today one would say that his views 

of the origin of higher taxons were similar to the Cladistic school, stating that the genealogy 

principle or idea of common ancestry created for itself a classification.  Principles of 

evolutionary systematics were indeed formulated by Darwin, but much later, mainly in ―On 

the Origin of Species‖.  

         Darwin set himself ―intellectual limits‖ that did not allow him to develop the 

divergence principle. It related to the preservation of elements of the traditional concept of 

the economy of nature and canonization of an insular biogeography.  Moreover, within the 

idea of abiotic factors as key agents of natural selection, the divergence principle most 

probably could not have originated in his ―creative laboratory‖.     

As early as 1837–1838, Darwin wrote that the natural system should be genealogical. 

It is quite obvious in his idea of common ancestry that Darwin saw the explanation for 

Linnaeus‘ hierarchical system. You might say that he developed in his own way ideas of 

evolution as a branching process. Perhaps he wanted to combine the idea of wildlife 

evolution with Lyell‘s concept of non-directional geological changes on the Earth. But the 

idea of branching phyletic lines is not identical with the divergence principle. In 1844, 

Darwin wanted to expand and extend the explanation of the nature of the classification of 
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organisms.  From the proposition that organisms are settled according to the principle of 

collateral subordination of groups, he draws the conclusion that genera and families descend 

from a common ancestral form. But how can the theory of natural selection be applied to 

explain the origin of supraspecific taxons? If the theory of natural selection can explain 

Linnaeus‘ hierarchy as a consequence of evolution, then it is truly of a universal nature.   As 

soon as this task had been solved, one could feel sure that the theory of natural selection was 

correct and passed the tests in different aspects of natural history. Darwin‘s thought were 

persistently of this persuasion.  One can be sure of this after having analyzed Chapters VI-

VIII of the ―Essay of 1844‖ (Darwin, Wallace, 1958, pp. 169-225).  

Darwin had to ease his theory of geographic speciation. And it is quite clear. He had 

to combine the biogeographic (regional) model of speciation with answering the problem of 

phyletic evolution, emphasising natural selection as the main cause of evolution. 

Progenitors of big taxons, according to Darwin, can be widely spread species, which 

can populate diverse habitats and stations that have not been entirely occupied by other 

species.   For example, from a widely spread continental vegetable species ―six different 

races or species were formed by selection, each best fitted to its new habits and stations. Its 

diffusion proves that it is able to struggle with the other inhabitants of the several sub-

regions; and as the organic beings of every great region are in some degree allied, and as 

even the physical conditions are often in some respects alike, we might expect that a 

modification in structure, which gave our species some advantage over antagonist species in 

one sub-region, would be followed by other modifications in other of the sub-regions‖ (ibid., 

p. 216). Some of the six new species would die off in the course of the struggle for 

existence. Places in the economy of nature would become available, and two or three 

remaining species would enter new stages of speciation, and they in turn would become the 

ancestors for two or three groups of species. The degree of similarity of groups depends on 

the similarity of progenitor species. If they formed new groups of species (genus), then the 

latter united into families. It follows from this, as Darwin maintained, that one species may 

give birth to whole genera and families.  Extinction of intermediate species creates 

supraspecific taxons between which there appear gap  (Darwin, Wallace, 1958, pp 154-168). 

Thus in 1844 Darwin found the logical way of explaining the speciation processes 

and supraspecific evolution by application of the theory of natural selection. However, he 

didn‘t suggest any new principles. But in the cited fragment, Darwin writes much about 

struggle and competition. Could the geographic model of speciation weaken because of his 

new understanding of the role of the biotic relations in evolution? We should think not. His 

idea of a partly occupied station as a necessary condition of successful speciation comes 
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first, and a species, which has arisen, joins in the interspecies competition that determines its 

fate. Interspecies competition in such a context is not a factor of natural selection that forms 

new species. Perhaps, Darwin had such idea, but he did not see the relationship between 

interspecies competition and natural selection. In other words, the population approach 

which he so skilfully applied in the study of intra-species processes and the insular model of 

speciation had not been extrapolated by this time in the sphere of interspecies relations, 

which formed on big continents. The ―game‖ of evolution takes place on the ecological 

stage not between populations, but between species as ―participants‖. Certainly, when 

Darwin ―got‖ in his thoughts from the island to the continent in solving the problems of the 

origin of supraspecific taxons, he naturally began to pay more attention to the complexity 

and diversity of the relation between species. This is the way in research that significantly 

and creatively bears fruit in time. 

Insular biogeography allowed Darwin to create a more complete model of speciation 

that did not conflict with the classical concept of the economy of nature.  However, old 

ecological views and ―insular‖ thinking served as a brake on the direct application of the 

theory of natural selection in explaining the mechanisms of the origin of supraspecific 

taxons. We can find Darwin‘s reasoning, as well as that of his predecessors‘, about 

taxonomic divergence becomes apparent in the diversity of life. But Darwin considered 

taxonomic divergence a side effect of the process of speciation.  Therefore, the theory of 

natural selection had no direct connection with the explanation of divergence.  This is why it 

is almost impossible to state that Darwin had already formulated the divergence principle in 

the 1840s. From the fact that theory of natural selection and theory of macroevolution were 

connected by means of ―intermediates‖, and namely through analysis of peculiarities of 

speciation processes of species – progenitors of big taxons -  it is evident that Darwin had 

not yet formulated the divergence principle.  Darwin‘s views of the problem of organism 

classification also definitely prove the absence of the divergence principle in his scientist‘s 

toolkit. 

Darwin was trying to solve the problem of classification of organisms entirely on the 

basis of his ideas of common ancestry and the extinction of species. ―Finally, then, we see 

that all the leading facts in the affinities and classification of organic beings can be 

explained on the theory of the natural system being simply a genealogical one‖ (Darwin, 

Wallace, 1958, p.  219). The phrase ―natural system‖, according to Darwin, is identical with 

the phrase ―genealogical system‖. Development of genealogical system concept enabled 

Darwin to start changing drastically the main premises of the fundamental ideas of 

naturalists. ―These terms of affinity, relations, families, adaptive characters, etc., which 
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naturalists cannot avoid using, though metaphorically, cease being so, and are full of plain 

signification‖ (ibid., p. 219). So in 1844, Darwin created the phylogenetic system, which can 

be referred to as Cladism, according to modern terminology.   

 

 

Theology and theory of evolution 

In the 1830s, Darwin in his Notebooks considered the laws of nature as such were 

prescribed by God, and therefore harmony predominated in nature. In the 1840s, harmony 

and the balance of nature were interpreted by Darwin as the results of the evolutionary 

process. No wonder that in the 1850s when he worked on the ―natural selection‖ manuscript, 

he wrote ―Natural selection is one of the laws ordained by by God to control the Universum‖ 

(Darwin, 1975, p. 224) 

 Ospovat (1981, p. 84-86) stated that Darwin‘s evolutionism of the 1840s was 

developing entirely within the framework of the old ideas of natural theology. According to 

this recognized historian of science, this is confirmed by the very fact that Darwin accepted 

the idea of perfect adaptation.  

We think there are crucial differences between the concepts of theologists and the 

Darwin‘s concept of perfect adaptation. The perfection of organisms is limited by general 

laws (e. g. laws of inheritance). Darwin did accept a number of ideas from the old concept of 

the economy of nature, and used the language typical of natural theology. But in contrast to 

Paley and Lyell, Darwin wrote about the natural origin of adaptations. Darwin saw the key 

solution of the problem in the fact that natural means of selection worked over big periods of 

time and therefore they were capable of creating perfect adaptations to the living conditions. 

However, there was something disconcerting to Darwin in such an explanation.  He used an 

additional hypothesis in the form of the Creature selecting much more delicately than a Man 

(Darwin, Wallace, 1958, p.114). The omnipresent and omniscient Creature was capable of 

seeing into the internal parts of organisms and selecting functionally significant internal 

changes. This very line of Darwin‘s thinking directly indicates the fact that he did not 

entirely abandon the old theological ideas. Moreover, having such a theological element in a 

scientific theory bore evidence of the narrowness of the three-limit model of evolution. The 

most difficult problems for Darwin were those of variability in natural conditions. ―Lack‖ of 

knowledge of genetics was the major reason for implicating God into the structure of the 

scientific theory. 
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And so 1842 and1844 were the first occasions that Darwin attempted to lay down his 

systematized concept of evolution in two steps. We need to remember that in his First 

Notebook, Darwin assumed that external changes spoiled the adaptation of organisms unless 

they were followed by the relevant evolutionary changes. Balance was maintained due to the 

fact that external changes influenced the reproduction system of organisms that entailed the 

birth of progeny adapted to the new conditions.  A new explanation appeared after the 

discovery of natural selection. The process of reproduction itself does not create new 

adaptations. Different variations just occur and are then influenced by natural selection. We 

can also see the continuity of ideas in Darwin‘s views of reproduction and adaptation. He 

continued thinking that the progeny that differed from parents could be born only due to 

external changes. Such continuity of ideas can, most probably, be explained by the fact that 

the concept of perfect adaptation had been included into the theory of natural selection to 

perform a regulatory function when variations occur. 

From several lines of evidence, Darwin concluded that perfect adaptation was an 

ordinary natural phenomenon. At the same time, there are crucial differences between the 

theological idea of perfect adaptation and Darwin‘s idea that may be called the idea of 

limited adaptation. Natural selection is a major cause of the origin of adaptations. But 

variations influenced by natural selection are also limited in nature. They occur only when 

organisms lose their perfection. And the latter occurs when geological changes or migrations 

take place. Consequently, the origin of variations is kind of under control of perfect 

adaptation. In this regard, a ―limit‖ base makes Darwin‘s theory closer to natural theological 

schemes. However, the idea that the harmony in nature is maintained by self-regulation was 

radically new, and it was plainly laid down in the Essay of 1844. It goes without saying that 

such an idea could not come into being without the theory of natural selection. 

Darwin accepted and developed further the model of geographical speciation and 

believed this kind of speciation prevailed in species that inhabited both islands and 

continents. It is in small isolated groups then that we find the most suitable situation for 

maintaining favourable changes. In these populations, the speciation rates should be very 

high. Darwin was facing not only the problem of speciation, but also the problem of species 

preservation. Thoughts about interchanging of speciation phases and stable periods led 

Darwin to the idea that interspecies competition did not participate in the origin of species; it 

only participated in the preservation of new races and species. Interspecies competition a 

kind of lead to the selection of species, perfectly adapted to the given habitat. 

However, we come across Darwin‘s doubts about a geographical model of speciation 

being universal. Writing about the origin of supraspecific taxons, Darwin tried to find those 
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properties of species that were progenitors of new taxons. While solving the established 

tasks, Darwin weakened the evolutionary model based on the geographic isolation and 

proposed, what we would now call, a model of parapatric speciation. Many daughter races 

and species adapted to different habitats often bud off from widely spread continental 

species. These very widely spread species are actually parents of big taxons. Continental 

species survived in the tense interspecies struggle and they became true winners in the 

struggle for life. 

Diversity of life on continents is so big due to the fact that, as a rule, big taxons 

originate from continental species. All the surviving species are perfectly adapted to their 

habitat. Taxonomic divergence manifested in the variety of life itself can be explained by 

interim species extinction. Darwin considered the taxonomic divergence a side result of the 

speciation processes. Consequently, the theory of natural selection could not be used as a 

straightforward explanation of divergence phenomena. The theory of natural selection and 

the theory of macroevolution were connected through the ―intermediate‖, namely through 

the analysis of the specifics of speciation processes in the species progenitors of big taxons. 
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Chapter 3: The Mature Theory 

 

Between two theories: Cirripedia 

           

          Why was there an unscheduled ―delay‖ in the Darwin‘s work on the theory of 

evolution within the period between 1846 and 1854? This question is not easy to answer. It 

may even be considered a major problem. It is well known that at that time he was working 

on the systematics of the subclass of Cirripedia. But such a long work was not in Darwin‘s 

creative plans. In November of 1845 in a letter to Hooker, Darwin unambiguously described 

his creative plans. In the summer of 1846, he planned to complete his work ―South 

American Geology‖. After that, he was going to devote several months to marine zoology of 

invertebrate animals. And finally, he planned to complete his work on the theory of 

evolution. But that plan was not implemented. Sure, many years of work on systematics 

strongly influenced Darwin‘s future ―mature‖ theory of evolution. It would be expedient to 

note that some problems addressed in his four volume work on systematics of Cirripedia 

immensely influenced the ideological base of the theory of evolution. 

Specialists expressly evaluate Darwin‘s multivolume work on the systematics of 

Cirripedia as a standard of work in the field of taxonomy as a whole, and as a source of 

many fundamental ideas which Darwin used while writing ―On the Origin of Species‖. The 

most difficult problem Darwin faced in the 1840s was the problem ofthe lack of knowledge 

of the extent of variation amongst organisms. In contrast to traditional systematists, Darwin 

focused on the laborious work for the investigation of variability in the group of invertebrate 

animals under study. In 1854 in his monograph on Cirripedia, Darwin expressly stated: ―Not 

only does every external character vary greatly in most of the species, but the internal parts 

very often vary to a surprising degree and add to the difficulty. It is hopeless to find in any 

species, which has a wide range, and of which numerous specimens from different districts 

are presented for examination, any one part or organ—which from differing in the different 

species is fitted for offering specific characters —absolutely invariable in form or structure‖ 

(Darwin,1854, p. 155). 

Analysis of polymorphic and widely spread  Balanus and Chthamalus genera 

convinced Darwin that in nature there is a lot of variability and varieties …are incipient 
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species. For instance, he wrote the ―Ch. stellatus varies extremely. The specimens collected 

from different parts of the worlds differ in appearance, and likewise in opercular valves, 

parts of oscule and parts of the antennas‖ (ibid). Those were Darwin‘s own taxonomic 

investigations from which he obtained convincing material on variability that became the 

basis of the search of literature sources on variability in a wider sense of the word. 

Before Darwin‘s investigations of Cirripedia, there existed a widely supported opinion 

that hermaphroditism was a diagnostic feature of that group. Darwin discovered small males 

attached to hermaphroditic individuals. Comparing dwarf males with female embryos, 

Darwin discovered the phenomenon of neoteny, i. e. retention of juvenile or even embryonic 

features in an adult individual. Later on, the phenomenon of neoteny was widely discussed 

in literature on embryology and theory of evolution in connection with the possibility of 

evolution of big taxons through retention of features of early stages of individual 

development in adult individuals.  

Darwin proposed a fundamentally new interpretation of homology based on the 

phylogenetic affinity, not on ambiguous phenomena such as ―structural basic affinity‖ 

resulting from the theory of affinity on the basis of Cuvier's Uniform Type. Darwin‘s 

phylogenetic interpretation of homology eliminated the old and widely supported concept of 

Owen‘s ideal archetypes, which served as a theoretical base for all British morphologists. 

Darwin generally raised concern about the feature weighting (?) in the course of 

biological classification, and started to underline the importance of embryonic features not 

only in systematics, but also in evolution. Embryonic structures are most conservative; 

therefore evolutionary changes in these structures would lead to big evolutionary novelties 

like eyes, heart, and brain. But morphogenesis is an integral process; therefore the possibility 

of changes occurring at the early stages of the development is lower than at any subsequent 

stage. 

Having completed his work on the systematics of the Cirripedia, Darwin  immediately 

started a multivolume orderly investigation of the theory of evolution. On  September 9 

1854, he started sorting his notes about species, and on May 14, 1856, he began writing a 

book on the variability of species. 

 

Darwin’s “Big book”  

The view that ―On the Origin of Species‖ is a simple extension of Darwin‘s Essay of 

1844 has dominated until recently.  However, researchers with the greater constancy for 

some reason paid no attention to Darwin's own words.   ―This Abstract, which I now 

publish, must necessarily be imperfect. I cannot here give references and authorities for my 
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several statements‖ (Darwin, 1872, pp. 1-2). There is an inevitable question, what source is 

this Abstract from? The book could not be taken from an essay. But Darwin‘s work 

fragment that has been mentioned is followed by some totally incomprehensible words 

about some work which he hadn‘t finished, but the ―On the Origin of Species‖, as a 

summary, followed from this unfinished work. ―Early in 1856 Lyell advised me to write out 

my views pretty fully, and I began at once to do so on a scale three or four times as 

extensive as that which was afterwards followed in my ‗Origin of Species‘‖.. he wrote ten 

chapters (that is about one-half) of the projected book‖ (Barlow, 1958, p. 211) 

In introduction to the first edition of "On the Origin of Species" Darwin rather 

precisely stated the reasons, which had induced him to interrupt his work on the big book 

and to publish a briefer variant of the investigation. ―My work is now nearly finished; but as 

it will take me two or three more years to complete it, and as my health is far from strong, I 

have been urged to publish this Abstract. I have more especially been induced to do this, as 

Mr. Wallace, who is now studying the natural history of the Malay Archipelago, has arrived 

at almost exactly the same general conclusions that I have on the origin of species... I cannot 

here give references and authorities for my several statements‖ (Darwin, 1872, p.1-2. Thus, 

science lost the most important and fully-fledged book on theory of evolution due to the 

"fault" of Alfred Wallace (1823-1913) who had come to the idea similar to Darwin's views. 

Darwin worked in such  haste that he did not make the bibliography to ―On the Origin of 

Species‖ at all, and made readers  think of a genre and particularities of his principal work 

        The secret of Darwin's ―big book‖ was only fully revealed in 1975, when the 

Darwin's unfinished manuscript was published, preliminarily named as ―Natural selection‖ 

or ―Natural selection of species‖ (Darwin, 1975). The manuscript is 225, 000 words long, 

and the first edition of ―On the Origin of Species‖ contains 155, 000 words.  The manuscript 

has an extensive bibliography, including more than 750 titles. It consists of 11 Chapters, of 

which only four new chapters appeared in ―On the Origin of Species‖ (On the imperfection 

of the geological record, On the geological succession of organic beings, Mutual affinities of 

organic beings, Recapitulation and conclusion). It is also important that the variants of 

separate chapters, and also extracts and comments to sources, are attached to ―Natural 

selection‖. ―Natural selection‖ became a magnificent gift for biologists, historians and 

methodologists of the science. They received the rarest opportunity to analyze in details the 

―creative know-how‖ of the great thinker and study the ways in which the formation of huge 

synthesis of knowledge from various and at times alternative sources occurs.  

At the same time, even publication of ―Natural selection‖ does not give a full idea of 

the volume of the supposed ―big book‖. The matter is that six big envelopes with extracts on 
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geographical distribution of species, palaeontology, abortive organs, embryology and 

classification are kept in Darwin‘s archive. It is possible to assume, that if Wallace's letter 

had not stopped Darwin's work and corresponding chapters had been written, the volume of 

the manuscript would have increased at least two or even three times. A multivolume set 

was planned, and only a hasty extraction even without the bibliography came out. Darwin's 

grandiose plan to write a big book about species had never been realized. The more valuable 

become plentiful notes, extracts and correspondence of Darwin, which are partially 

published, and are partially kept in the library of the Cambridge University. It is necessary to 

consider separately Darwin's correspondence and meetings after he settled in Down, Kent in 

1842. The truth is that Darwin lived in geographical isolation from London, Cambridge and 

Oxford, but he never lived in conditions of intellectual isolation. For example, in letters to 

Hooker a botanist, Darwin discussed questions of geographical spread of species, 

classification, embryology, and the meaning of the terms ―lower‖ and ―higher‖ in botany 

and zoology. Asa Gray (1810-1888), an American botanist, constantly provided Darwin 

with new botanical data, which were widely used to solve problems of variability of species 

and the divergence of taxons. Moreover, in the letter to Gray dated September 5 1857, 

Darwin expressly stated both the theory of natural selection and the divergence principle.  

This was evidence of enormous trust in the American botanist, as there had not yet been any 

‘official publication from Darwin on evolution. Apparently, Darwin was indebted to many 

scientists and experts in the field of plant cultivation and animal breeding who 

professionally informed him on various subjects. Only after consideration this is it possible 

to discuss further Darwin‘s creative evolution.  But it was the unfinished work where the 

substantiation of the divergence principle appeared for the first time as well as the well 

known diagram, only it was turned over for some reason. Therefore there could be an 

impression that Darwin thought of evolution as of a regressive process. In ―Origin‖ Darwin 

had changed all the vectors of evolutionary divergence, and the meaning of the concept has 

changed. 

 

The development of views on variability 

In 1844, Darwin stated that the variability expressed in individual differences affects 

only the external characters and therefore is of no great evolutionary importance. The 

variability of internal organs, which is the material for evolution, arises at a particular 

confluence of geological and geographical changes, the main thing being that it is always 

not enough. It is necessary to repeat that Darwin‘s and his contemporaries‘ views of 

variability served as the main reason for the introduction of God into the structure of 
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scientific theory, as variations are few, and they are out-of-reach for the observer; and only 

the omniscient Creature can notice and select them. This way of reasoning of the great 

British naturalist definitely indicates that in the 1840s he had not yet finally abandoned 

natural theology, which dominated the intellectual circles of Britain and continental Europe. 

In ―Natural selection‖ and especially in the first edition of ―On the Origin of Species‖ 

Darwin‘s essentially new views of variability and its evolution role are stated.  ‘There are a 

lot of facts of the variability of organisms in nature, which affects any parts and arises even 

under stable living conditions.  The new stance of Darwin has a direct relationship to the 

estimation of individual differences and their role in evolution. Individual differences are 

always numerous and affect any organ, and they are for the most part of a hereditary nature. 

But such radicalism in these views of variability demanded valid proofs, because in 

Darwin‘s day, individual differences were understood as mass changes in a small way, as a 

rule, not of hereditary nature. There is a widely spread notion that Darwin collected the 

evidence for the benefit of an evolutionary role of individual differences and chance 

variations from an immense quantity of information on domestication of animals and 

cultivation of plants, i.e. he proved to be a good collector of numerous and diverse facts. 

Even now it is still difficult to reveal the main reasons which have influenced the 

formulation of Darwin‘s ―new genetics‖, the main principle of which is (in modern terms) 

that, in nature, there are no freely reproducing organisms that would have two identical 

genotypes. And therein one sees the population considered in terms of  genetics. A pair of 

simple words is followed by far-reaching conclusions.  The main conclusion is that any 

natural population always ―drags‖ along a rich reserve of diverse variability. But it is 

necessary to remember that radical views of variability nevertheless were formulated within 

the framework of the theory of blending inheritance, and it would give rise to strong and fair 

criticism of his theory in future.  However it is also very important to remember that Darwin 

had after all an argument ―to protect‖ the theory of natural selection even in the absence of a 

discrete theory of heredity. This key moment in Darwin‘s theory will be further repeated in 

discussion of criticism of Darwin‘s theory. Unfortunately, little attention was paid to 

Darwin‘s absolutely original flow of thought about the role of individual differences in 

evolution. This argument convinced Darwin of the validity of the theory of natural selection 

and gave his theory the promise of survival, despite his own erroneous genetic postulates 

(for example, a pangenesis hypothesis, which had already appeared in 1868). But we shall 

return to the sequence in describing these ideas later. 

Certainly, processing of the large amount of literary works was important. But purposeful 

search of any material assumes the availability of a working hypothesis. Such a`hypothesis 
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supported by facts appeared during the work of Darwin on systematics of modern or recent 

and extinct species. And most likely, in this area of research Darwin‘s, ―new genetics‖ was 

born. 

Now we know the sources from which Darwin‘s words have been taken about the 

rich reserve of variations and individual differences in nature being unlimited material on 

which natural selection can act.  Of the massive amount of preparatory work was included in 

the main synthesis of ‘his work on evolution, Darwin tells us: ―It should be remembered that 

systematists are far from pleased at finding variability in important characters, and that there 

are not many men who will laboriously examine internal and important organs, and compare 

them in many specimens of the same species‖ (Darwin, 1872, p. 34.).  It should not be 

forgotten that, in the middle of the 1850sand  in true old English fashion, Darwin took a 

great interest in the cultivation of pigeons, and his information is widely represented in 

Chapter 1 of ―On the Origin of Species…‖.  Pigeons demonstrated well the role of 

individual differences during selection and an increase of these occurred during the 

individual development. Certainly, Darwin‘s ―new genetics‖ was forming as the result of the 

influence of many factors, but his own original taxonomy research should be placed first. By 

means of his own data on systematics, Darwin eliminated old views of the existence of 

extremely close limits of variability, which had dominated science of those days. 

There is a lot of variability, and natural selection can continuously accumulate it 

even without geological and geographical changes. The ―new genetics‖ was the major 

prerequisite for an interpretation of evolution without necessarily any geological 

catastrophes and without geological changes, as it will be discussed below. 

However, in ―On the Origin of Species‖, his information on individual differences 

and a chance variation ia rather sparingly represented. Darwin obviously hurried things 

along, as can be seen from his unfinished manuscript on ―Natural selection‖. The chapter 

―Variation under nature‖ is numbered 4 in the manuscript. It was written in less than 15 

months, from the middle of December, 1856 to the end of January, 1857. The chapter is 

about 80 pages long, but as the format of books does not coincide at that time with the 

number of characters, the difference seems to be even more impressive. The chapter 

contains bibliographic references, half-finished material, and extracts from the major sources 

that Darwin had chosen. The second Chapter of ―On the Origin of Species‖ was extracted 

from the fourth Chapter of ―Natural Selection‖. It is even possible to question the quality of 

this extraction. Had Darwin not missed any essential points? 
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The dynamic ecology; population concept of the struggle for existence and relative 

adaptability of species:  synecological selectionism  

In the middle of the 1850s, Darwin‘s belief in the omnipotence of abiotic factors as 

reasons for evolution weakened considerably. ‘His direct and unambiguous written 

statement on this issue dates back to 5 August 1856. In his letter to Hooker he wrote: ―I see 

from your remarks that you do not understand my notions (whether or no worth anything) 

about modification (of evolution – author); I attribute very little to the direct action of 

climate, etc‖ (Darwin, 1950, p. 73). On September 25, 1859 Darwin wrote to Lyell that 

Hooker, who had read over his Geographical Chapters, quite agreed on the greater 

importance of organic relations. Of exceptional interest in the historical and scientific 

context is Darwin‘s manuscript that may be called the ―Theory of the Geographical 

Distribution of Species‖. The manuscript was written in 1854 and published as an addendum 

to ―Natural Selection‖. These notes show that formation of Darwin‘s views of the 

importance of biotic relationships (or synecological interaction) in the geographical 

distribution of species and in their ecology was closely related with his refusal of the idea of 

absolute adaptability of species to the habitat. Darwin analyzed hypothetical consequences 

of the situations which would have formed had the flora and fauna of Southern America and 

Australia had turned into each other (Darwin, 1975. p. 582). 

As a consequence of his biogeographical research, Darwin doubted the absolute 

perfection of adaptations that served as a stronghold for creationism and natural theology, 

with its prevailing ideas of the permanent intervention of God into mundane affairs. ―Doubt‖ 

could give rise to other questions. Is perfection limited in any way (according to natural 

theology, adaptation is always perfect), and what intrinsically is the process of perfection? Is 

Nature itself capable of solving such challenging tasks without outside intervention? 

In our opinion, Darwin‘s researches in the period from 1856 to 1858 can yield 

answers to many intricate questions. There was an urgent necessity for Darwin to ―bury‖ 

without delay his old views of the economy of nature (static ecology) with the primacy of 

abiotic and climatic factors as initiators of the evolutionary process. In addition, it was 

necessary to think of what to do with extremely diversified variability, and to what to link it. 

Darwin‘s logic and conceptualisation can be understood clearly enough - although 

somewhat schematically - from Chapters 3 and 4 of the ―On the Origin of Species‖. As soon 

as Darwin came up with the idea that the origin of variations and individual differences does 

not depend on changes in abiotic factors, he was able to separate the cause from effect 

relationship between the geological and geographical changes and the effect of natural 

selection. 
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He placed the individual and the population at the centre of his concept of the 

struggle for existence in opposition to the natural theology school which placed their stake 

on a species. Individualistic (as opposed to typological) interpretation of the struggle for 

existence that focuses attention on biotic relationships as factors in natural selection led 

Darwin to the conclusion that ―natural selection can act at any time of life‖ (Darwin, 1975, 

p. 216). We can see fairly well that a new interpretation of the struggle for existence 

provided a key to the explanation of the nature of adaptations, and at the same time we can 

clearly feel the anti-theological spirit of the new idea. ―Organic beings seem to be perfect 

only in that degree required by our theory, namely to be enabled to struggle with all 

competitors in their native country‖ (Darwin, 1975, p. 219). Darwin continues: ―No country 

can be named in which all the inhabitants are now so perfectly adapted to each other and to 

the physical conditions under which they live‖ (ibid). 

            It is here where Darwin needed a ―genetic argument‖. There is one other reason why 

selection in nature never fades out. There is always much variability in nature, and 

variability is a source of material for evolution. Biotic relations have a dynamic nature, and 

therefore there should always be a large amount of variability for adaptation. Due to the 

permanent rearrangement of biotic relations, adaptation can never be absolute perfect. 

Individuals are permanently oppressed by competition, and their survival and reproduction 

completely depend on the presence of variation, and the latter are always numerous. In many 

of his scientific works and publications of a social character, Julian Huxley (1887–-1975) 

called Darwin‘s theory the most liberal theory in science as it is focused on the individual 

and variation (Галл, 2004). Darwin created a genuine synecological theory of natural 

selection, as the major factors of its work are the biotic relations themselves. 

The most essential ‘ideas from the subject of dynamic ecology were ―poorly‖ 

extracted from‖ On the Origin of Species‖. Alexey Gilyarov (Гиляров, 2003) drew attention 

to the extract demonstrating not only the idea of an ecological niche, but even the idea of the 

niche package further developed by the well known  ecologist and geographer, Robert 

McArthur, (1930 – 1972) in the 1960s. The extract is so interesting that it makes sense to 

quote it in full, since ‘it had not been in scientific circulation before the publication of 

Gilyarov‘s material. ―Nature may be compared to a surface covered with ten thousand sharp 

wedges, many of the same shape & many of different shapes representing different species, 

all packed closely together & all driven in by incessant blows: the blows being far severer at 

one time than at another; sometimes a wedge of one form & sometimes another being 

struck; the one driven deeply in forcing out others, with the jar & shock often transmitted 

very far to other wedges in many lines of direction: beneath the surface we may suppose that 
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there lies a hard layer, fluctuating in its level, & which may represent the minimum amount 

of food required by each living being, & which layer will be impenetrable by the sharpest 

wedge‖ (Darwin, 1975, p. 175). 

This extract is very radical. It comprises the ideas of individual struggle for food, 

competitive exclusion and other characteristics of the role of the individual in evolution. 

Darwin took reasonable care in that he continued using old Linnaeus‘s notions of the 

‗economy of nature‖ and the ―policy of nature‖. But the content was absolutely different 

from that of the manuscripts of the 1840s. He set foot on the way of creation of an 

evolutionary and dynamic concept of the wildlife. In 1857, Darwin expressly worded his 

idea that the number of places in the economy of nature was practically unlimited as it was 

governed by dynamic biotic relations. Consequently, there were no limits restricting the 

variety of life on the Earth. Eventually, a very explicit answer was given to the question that 

seemed to be absolutely insolvable: where do free places in the economy of nature come 

from, if the role of the Creator is excluded? Evolutionary process as such, without any 

intervention, creates vacancies in nature owing to the fact that biotic relations rearrange. 

Even in stable communities, adaptation is never perfect because the process of ecological 

specialization is always progressing (according to Darwin, division of labour occurs), thus 

creating new places in the economy of nature  In Darwin‘s ―mature‖ manuscripts and works, 

the very notion of ―place‖ obtained a new connotation and became practically similar to the 

modern notion of  ecological niche. 

Thus, theorizing this way, Darwin ruined the old static and theological concepts of 

economy and balance in nature. Moreover, ―new genetics‖ and ―dynamic ecology" 

practically ruined the "three-limit‖ model of evolution created by Darwin in the 1840s. The 

evolutionary process starts up and continues without any outside intervention. The last thesis 

can be supported by Darwin‘s words in his letter to Lyell dated 20 October 1859. ―I have 

reflected a good deal on what you say on the necessity of continued intervention of creative 

power. I cannot see this necessity; and its admission, I think, would make the theory of 

Natural Selection valueless‖ (Darwin, 1950, p.110-111).Yet, the presence of new genetics 

and dynamic ecology in Darwin‘s theory did not mean his theory was complete. Those 

views had to match with his views of systematics, and in this context with the origin of 

taxons or classification units above the level of species. 

In fact, synecological interpretation of natural selection generated a concept about 

the relative nature of any adaptation. Owing to this same logic, two fundamental problems: 

the ―origin of adaptations‖ and the variety of life‖ –seemed to collide. At a new research 

level, Darwin then faced another task of interconnecting ideas of natural selection, relative 
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adaptation, amplification of species, and the origin of supraspecific taxons. He needed a 

broad unifying principle based on all those novelties that his theory had included by the 

1850s. 

 

 

 

Taxonomy; The  principle of divergence  

Practically all the trends in modern systematics using an evolutionary approach 

consider it their duty to call Darwin their founding father. The usual statement of 

theoreticians in systematics and Darwinism seem to reason as follows: Darwin created a 

concept of the affinity or common ancestry, and that brilliant idea replaced Cuvier and 

Owen‘s concepts of ideal type or archetypes. It is true, but it is not the whole truth. he idea 

of common ancestry was expressly worded by Darwin in his manuscripts back in the 1840s. 

The origin of the brilliant idea did not give rise to any ‘ emotion in Darwin, and he just 

calmly set out that theme as a matter of fact. This great British scientist experienced 

different emotions when he was writing about natural selection, and especially about the 

principle of divergence. This is probably explained by the fact that the idea of natural 

selection as the main cause of evolution was not interconnected with phylogenetic views. 

For instance, in his Essay of 1844, chapters devoted to natural selection and phylogeny were 

relatively independent, with little interconnection between them. There was a need to seek 

contacts and consequences between the theory of natural selection and, in terms of modern 

language, its macroevolutionary consequences. Within the framework of the ideology of the 

1840s, Darwin was unable to find the interconnection because of the limited "ecological and 

genetic views". 

Leading modern experts in the field of systematization and evolutionary theory have drawn 

a precise line of differentiation between the phylogenetic systems based only on ideas of 

common ancestry, and the evolutionary systematization including principles of common 

ancestry and divergence (Тахтаджян, 1987; Татаринов, 2004). Phylogenetic systems, like 

cladism, are very convenient for work, especially during computer processing of data, but 

the logic of such systems carried to completion is hampered by its shear absurdity because 

the common ancestor can be searched for endlessly. 

 Modern discussions on evolutionary theory and the theory of systematics can be 

explained best of all by the example of the classification of birds, which is widely discussed 

by representatives of both schools. Genealogically birds are more related to crocodiles than 

to mammals. For this reason, cladists consider birds to be an order of reptiles. This is unlike 
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the evolutionary systematist who does not limit himself to genealogic relations, and pays 

attention to the fact that birds have undergone significant modification, including an 

arrangement of numerous systems of organs, and have assimilated a completely new mode 

of existence. For this reason, their rank is higher (class), and equivalent to reptiles and 

mammals. 

          Thus, the system becomes more informative and, at the same time, it does not become 

artificial because modification (the evolution) of birds is an empirical fact. Certainly, the 

divergence principle is not a universal "saviour" in all cases of classification as it raises the 

inevitable question, what degree of divergence determines the rank of a taxon? Even having 

accepted this principle, it is not always possible to find definite criteria for comparison if, for 

example, in one group the reproductive system has changed, and in the other it is in the 

skeleton. And also, the structure of Linnaeus‘ hierarchy is such that the genealogic order 

itself is insufficient for arranging groups. Genealogy and divergence, according to Darwin, 

can coexist and, moreover, only together are they capable of explaining the hierarchy of 

taxons. Therefore, according to Darwin, any taxon is a genealogical set, not just a group of 

morphologically similar organisms. In considerating taxons, Darwin from the 1840s had 

emphasized genealogy, and it allowed him to gain an understanding of the reality of taxons 

of any rank The species and any other taxon are as real as the individual. 

 The divergence principle is a derivation of divergence features as a consequence 

of the effect of natural selection. The new principle has sharply separated the explanatory 

limits of the theory of natural selection. Moreover, application of the divergence principle to 

the solution of problems of classification meant that the theory of natural selection had 

passed its last tests in different parts of natural history and had received an extensive 

empirical basis. Indeed problems of classification were the most difficult in natural history. 

They had been solved and are being solved based on a deep knowledge of embryology, 

morphology, biogeography and ecology. 

In fact, the divergence principle was published for the first time by Darwin in ―On the 

Origin of Species…‖. However, it is necessary to search for all possible ways of the origin 

of the idea in ontogenesis and to verify views among scientists with other related ideas, 

which dominated at that time and were suggested by recognized authorities. Besides, there is 

the pertinent question as to whether Darwin accidentally overlooked the divergence 

principle in 1844 or there were any deep scientific bases, which had not allowed him to 

develop essentially new views of evolution above the rank of the species. 

It has been shown earlier that Darwin‘s ―new genetics‖ was forming precisely from 

this research systematics. But what were Darwin‘s theoretical views of systematics itself, 
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taking into account his Cirripedia research, and what role had they played in the formation 

and development of his infinite view of evolution? To be brief, it is necessary to reveal 

direct and indirect connections between formation of Darwin‘s evolutionary theory and his 

works or, even more widely, his views on taxonomy. 

 

Two parallel worlds that periodically cross and mutually enrich each other seem to 

be traceable to Darwin‘s views of taxonomy.  In the main work on taxonomy, his 

systematics of  the Cirripedia, Darwin himself acted as an experienced diplomat and hid 

evolutionary views deeply that had been stated in his manuscripts of the 1840s. Moreover, in 

notes on taxonomy presented in his early notebooks (1837-1839) on transmutation of 

species, Darwin did not always look like an evolutionist. When he was giving examples 

related to the Cirripedia, the situation looked as though he simply thought "What shall I do 

with them?"  The deadlock generated an internal dialogue which always accompanied 

Darwin‘s creativity in the sphere of evolutionary theory, and periodically caused an abrupt 

surge of emotions of a deeply quiet or even melancholic person. Moreover, he was 

constantly creating dilemmas for himself or searched for counter-examples denying his own 

new theoretical findings. This way of thinking demanding huge creative consumption is also 

found during his formation of idea of natural selection and, especially, of the divergence 

principle. 

Darwin had openly apprehended the taxonomy composed of the five components of 

William MacLey (the system always and solely included five encircled components) and at 

the same time it is also possible to find, though at a great stretch, evolutionary and 

taxonomic statements.  MacLey in the early 1820s created the system for the fauna named 

―Quinarism‖, which was accorded wide recognition in Britain. Five was a magic number, 

and a circle was a magic symbol. The choice of the circle as a symbol can probably be 

explained by the influence of ideas of Linnaeus, not in the field of systematics, but in an 

absolutely different sphere - global ecology or the economy of nature, as has been discussed 

earlier. In 1749, Linnaeus suggested that life should be considered as a system of 

circulations or cyclic formations. The basis of all life, according to Linnaeus, is a 

hydrological cycle. The zoologist and the Cabbala adherent, MacLey, reasoned in such a 

manner that the hierarchical system including species, genera, orders, etc., always consisted 

of five components, which were put into a circle, and there were disputed or transition 

groups between them at the joins of the circles, to which the Cirripedia belonged.  These 

circles are both in structural relationship and at a single level of classification. For example, 

if we choose vertebrates from five kingdoms, we see that they consist at this next level of 
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five classes (mammals, birds, reptiles, amphibia and fish). MacLey‘s system was accepted 

by Owen, an unreserved authority in the sphere of comparative anatomy, in  his well known 

1843 lectures on comparative anatomy and physiology of invertebrates, and exactly at the 

classification of barnacles, which is the most complicated group where asexual forms and 

androgyny exist.  In his series of lectures, the eminent zoologist paid much attention to 

systematics of barnacles, and pointed out the importance of larval forms in their 

classification, i.e. beyond any doubt, he searched for affinity and carefully weighed features. 

Moreover, Owen even offered the diagram of the branching of groups of animals (Owen, 

1837; republished in 1992). The idea of branching within the limits of an examined group 

may have arisen in the lectures and works of Owen as the theoretical interpretations of 

embryology according to Karl Baer (1792-1876), where the idea of embryonic divergence 

had been actually contained. I did not contradict his concept of an archetype at all, and was 

probably very close to these ideas of the world leader in embryology. The concept of an 

archetype arose in Owen‘s works from ideas in ancient philosophy (Plato, Aristotle), and 

emphasized stability, general stabilitiy of form, only of founders of large taxons. Branching 

of forms was suggested within the limits of an archetype, but, certainly, of lower taxonomic 

level, i.e. branching spreads in space only at moving downwards (to more small groups). 

Configuration of principle of an archetype included both stability of the form and the limited 

branching. Darwin was working on this paradigm for many years, and the first, but rather 

limited, ideas of common ancestry arose within its framework.  In fact, Owen‘s concept of 

homology was entirely based on the idea of affinity and structural similarity of organisms, 

and according to his understanding that concept became a part of ―On the Origin of 

Species‖. 

In Darwin‘s manuscripts of the 1840s, as discussed above, the idea of common 

ancestry was widely introduced, and we should think that he had not made any revolution 

yet in the sphere of the theory of systematics.  He had simply expanded the limits of this 

idea, which was contained in the works of Owen (a British Cuvier) who had been always 

―beaten‖ by darvinists.  However, there was no idea of divergence in Darwin‘s manuscripts 

at all. Therefore, all the statements of historians of science of the older generation about the 

early origin of the divergence principle are, to put it mildly, rather doubtful. Early statements 

of Darwin about the ―tree of life‖ and ―coral of life‖, and even his diagram of branching 

given in his Notebooks of the 1830s rather correspond to the schemes and diagrams of 

Owen, which he used to insert in works on taxonomy of invertebrate and vertebrate animals. 

Carefully comparing Owen‘s and Darwin‘s texts, it is clear that the ―damned‖ opponent of 
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the revolutionary theory in science radically moved Darwin‘s idea within the British style of 

academicism, as ideas of MacLey and Owen were far from dominating abroad. 

It was Darwin who broke MacLey‘s circle and built another configuration of 

taxonomy based on the divergence principle, including an advance degree and 

improvements of a taxon, branching of phyletic lines, evolutionary stagnation, and precisely 

written out orthogenetic segments. Darwin admitted quite plainly that the evolutionary 

process inevitably creates both advance and branching, but evolution can sometimes acquire 

a well defined orthogenetic orientation. Darwin‘s diagram representing the divergence 

principle has never been seriously analyzed; although it is possible to find many modern 

ideas in it, they are not independent ones. They have been added toa  very capacious 

theoretical construct. All phenomena were covered with the theory of natural selection and 

their explanations were concluded as consequences of the powerful super-theory. However, 

such important and fine transitions are not always caught, but it was the very concept of 

nature that dominated in Darwin‘s thinking.  Thus, there had been no divergence principle 

yet in Darwin‘s works and manuscripts of early years for one simple reason: the divergence 

principle was concluded by Darwin only in the 1850s as a consequence of the theory of 

natural selection. There is a natural sequence in the solution of tasks in science. Until 

Darwin had created the ―mature‖ theory of natural selection based on new genetics and 

dynamic ecology, he could not conclude on the principle of divergence. The scheme of life 

branching, which is quite evident, is not identical to the divergence principle that includes all 

modern configurations of taxonomy and the theory of evolution. Before the divergence 

principle was formulated, the evolutionary process had not been grasped in all its variety and 

taxonomic levels simultaneously. The theory of natural selection clearly explained 

adaptation of populations and species to local living conditions, but had no connection with 

the large scale evolution and the hierarchy of taxons in Cartesian space. Obviously, this 

became possible after the divergence principle was completed, being a consequence of the 

effect of natural selection. Many modern evolutionists claim that the divergence of features 

is evident and there is no need to break a lance. For example, Lamarck always demonstrated 

a divergence of features within the grade, or the stage, of animal organization, but it is not 

identical to the divergence principle.  Using modern language, Lamarck was closer to young 

Darwin with his ideas of branching and even in some respects with regard to common 

ancestry. But the divergence principle also includes transitions from one grade to another.  

Meanwhile, Darwin managed to bypass finely orthogenetic (or rectilinear) trajectories, 

which were inherent to all early evolutionists and opponents of the theory of evolution. For 

example, Darwin‘s predecessor Robert Chambers, (1802-1871) treated evolution as a series 
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of parallel lines, and did not think of only the divergence principle; he did not even have an 

idea about common ancestry, which was present in Darwin‘s manuscripts from the 1840s. 

Many natural phenomena are evident, but it is difficult to explain them scientifically. 

Therefore, Darwin had not yet organized an association of natural selection and divergence, 

and was not inwardly satisfied, consider the theory of evolution to be incomplete. It is 

expressively testified by his letter to Hooker of 8 June 1858, in which he equated the 

divergence principle according to its significance to the theory of natural selection. Darwin 

had even put the divergence principle up front in the letter, because without this principle the 

theory of natural selection only explained adaptation of species. Without an explanation for 

the mechanisms of macroevolution, the theory of natural selection was limited. Its elements 

can be found in works of many philosophers, writers and naturalists who are usually viewed 

as predecessors of Darwin. This is a typical in science. When a revolutionary theory is 

suggested, an active search of predecessors begins in order to prove that the given theory is 

not new, or others try to prove that the theory is invalid in order to ―bury‖ it quickly. Later 

on, a similar situation emerged in relation to discovering of Mendel‘s laws and the theory of 

relativity of Einstein. 

And still, what did Darwin write about the origin of divergence principle  in his 

―Autobiography‖ of 1876? He had clearly stated the essence of the divergence principle and 

its origin. ―But at that time (1844 - author) I overlooked one problem of great importance; 

and it is astonishing to me, except on the principle of Columbus and his egg, how I could 

have overlooked it and its solution. This problem is the tendency in organic beings 

descended from the same stock to diverge in character as they become modified (evolve - 

author). That they have diverged greatly is obvious from the manner in which species of all 

kinds can be classed under genera, genera under families, families, under sub-orders and so 

forth… The solution, as I believe, is that the modified offspring of all dominant and 

increasing forms tend to become adapted to many and highly diversified places in the 

economy of nature‖ (Barlow, 1985, 15). 

Did Darwin really ―overlook‖ a problem of divergence in 1844? Here again we need 

to repeat some points. Divergence as the accomplished evolutionary history (the phenomena 

of divergence) and the divergence principle as a complex theoretical generalization with a 

complicated history of formation have not yet been distinguished in many studies. The 

following questions are interesting: what hampered formulation of divergence principle in 

the 1830-40s?  What were empirical and theoretical preconditions for appearance of 

Darwin‘s radically new views on the nature of higher taxons and classification? Analysis of 

the divergence principle convincingly proves transformation of Darwin‘s theory. The early 
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three-limit theory simply was lost and the version - according to which a part of species 

could undergo a divergence - was accepted, and the other part could remain stable during a 

long geological period. But what avenues of investigation helped Darwin to find a 

connection between the theory of natural selection and the divergence principle?  

There are always many variations in nature, which allows natural selection to adapt a 

species to various biotic and abiotic factors. Adaptation and the ensuing division of labour 

(specialization) subdivide a species into varieties, which in their turn can become incipient 

species. The more the filial and sisterly groups deviate from the common ancestor, the more 

chances of their preservation because further opportunities will open up for creation of their 

own place (essentially, niche, - author) in the economy of nature. Divergence weakens the 

pressure of competition and thus selection will always actively assist such an unlimited 

process. Taxonomic divergence is a consequence of natural selection that creates a great 

number of specializations and adaptations. Consequently, natural selection explains the 

nature of classification. Division of labour in groups, specialization at ecological and 

physiological levels, division of niches in resource,e and space exploitation are united in a 

single explanation as to why groups are included in each other and  are excluded from one 

another. 

This is why Darwin believed that genealogy itself did not yield classifications. ―... 

the a m o u n t (Darwin‘s spacing) of difference in the several branches or groups, though 

allied in the same degree in blood to their common progenitor, may differ greatly, being due 

to the different degrees of modification which they have undergone; and this is expressed by 

the forms being ranked under different genera, families, sections, or orders‖ (Darwin, 1872, 

p. 369). Integration of the principle of common ancestry with the divergence principle 

allowed Darwin to advance his understanding of the natural system. ―Thus, on the view 

which I hold, the natural system is genealogical in its arrangement, like a pedigree; but the 

degrees of modification which the different groups have undergone, have to be expressed by 

ranking them under different so-called genera, sub-families, families, sections, orders, and 

classes‖ (Darwin, 1872, p. 370). Referring to the diagram in Chapter 4 of ―On the Origin of 

Species‖, Darwin illustrated how the divergence principle could be used in the methodical 

work. Thus, for example, three Silurian species (A, F, and I) representing allied genera had 

evolved into 15 genera of the present day.  A and I descendants represent distinct families or 

even orders nowadays ―But the existing genus F
14

 may be supposed to have been but slightly 

modified; and it will then rank with the parent-genus F; just as some few still living organic 

beings belong to Silurian genera‖ (Ibid.). By this formulation Darwin wanted to demonstrate 

how the divergence principle could ―work‖ in systematics practice. 
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In the 1870-90,many biologists and historians were dedicated to the study of the 

history of the divergence principle in Darwin‘s works and manuscripts. From a number of 

versions, we note the concept of the Harward historian of science, Schweber, who succeeded 

in synthesizing the various points of view (Schweber, 1985). He paid attention to the fact 

that the history of divergence principle could be understood only if one bears in mind social 

and scientific factors. The idea of a well known the political economist, Adam Smith, about 

division of labour as a factor in the development of human society had a deep impact on 

Milne-Edwards. He ―had transported it‖ to biology as his own concept of a physiological 

division of labour in an organism. It can also be proven by the intriguing fact that in 1851 

Darwin visited the Big Industrial Exhibition, and listened to the speech of Prince Albert, 

who said that the future of all mankind depended on a division of labour. Darwin wrote 

down the words of the prince in his notebook. He quoted with pleasure the ―General 

Zoology‖ by Milne-Edwards, since it was more convenient for him to refer to the eminent 

zoologist than to a political economist or a public agent. It is also important to note that the 

idea of division of labour allowed Darwin to review the concept of the economy of nature. 

The idea that the processes of divergence creatde vacancies in the economy of nature had 

not only revealed its biological meaning of the scheme of divergenge, but had also disclosed 

a role of natural selection in this process. At the level of interspecific diversification, the 

divergence principle was formulated in the star of the 1850s.  And later, Darwin, as usual 

made the most of the principle of extrapolation: divergence of species had been transferred 

to the origin of taxons of any rank. The model of Schweber corresponds well to a general 

stream of investigations, because the majority of historians of science assert that the period 

from 1852 to 1857 was the period of the most active search by Darwin into the divergence 

principle not only in the works, but also in working records, preliminary sketches and 

correspondence. 

So, all theoretical and analytical innovations of Darwin after 1844 were nicely 

gathered together in the divergence principle he had formulated. The divergence principle 

itself represents a multilevel theoretical generalization. It means in essence that the 

evolutionary process as such creates new evolutionary opportunities, processes of branching 

and progressive evolution, i.e. the divergence principle explains mechanisms of the origin 

and maintenance of the diversdity of life and evolutionary advance of taxons of any rank 

(species, genus, family, order, class etc.). 

 

 

On Continents: the concept of partial isolation  
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In 1844, Darwin pictured the usual way of speciation as the following sequence: 

geographical race-> incipient species —-> ―good‖ allopatric species. Although the 

possibility of formation of ecological races and forms of plants lacking close association was 

assumed, Darwin felt the lack of arguments in favour of a non-geographical model of 

speciation. One can hardly insist that this view had been fully shaped.  He probably thought 

about how to demonstrate the provision of the monophyletic origin of taxons in the process 

of gradual evolution. 

In 1856-1858, Darwin‘s theoretical and empirical knowledge was at an absolutely new 

level. He developed the principle of divergence, and had obtained wide experience as a 

systematist of a complicated polymorphic group of invertebrate animals (Cirripedia). This 

group is notable for hermaphroditism and is characterized by its sessile manner of life. It is 

understandable that Darwin‘s experience as a systematist of invertebrate animals partly 

added to, and perhaps also conflicted with, his previous experience as a field naturalist who 

studied terrestrial vertebrate animals. Darwin took much interest in the study of plant 

biogeography. He came into and maintained contacts with many botanists, especially with 

Hooker. The plant kingdom was remarkably similar to the world of Cirripedia: a sedentary 

way of life, a variety of ways of reproduction, and life forms co-existing within the 

boundaries of large continental areas. 

It can safely be said that the above-mentioned factors separately and together had an impact 

on Darwin. His views of the processes of speciation became more flexible and diverse. 

But after the principle of divergence had been established, for Darwin the problems of 

speciation became an issue in its resolution of a more general problem, the problem of taxon 

divergence. This meant, using the terms of modern language, that Darwin focused his 

attention on the analysis of speciation not only in space, but also in time. It was important 

for him to apply a mature synecological theory of natural selection to the explanation of 

speciation. 

At first, Darwin actively set out all his arguments in favour of natural selection as a 

universal cause of evolution. According to Darwin, natural selection can explain both 

speciation and taxon divergence, which are closely interconnected. But the data was difficult 

to comprehend due not only to its concentrated presentation, but also to difficulties in 

terminological. At that time, notions of sympatric and allopatric speciation were not in 

general use. Moreover, even the term ―speciation‖ was not yet in use. Darwin wrote about 

―the manufacturing of species‖ (Darwin, 1975, p. 261). 

Darwin‘s theory of speciation in the 1850s was entirely based on the hypothesis that 

the species that produced the greater number of varieties would produce more species. 
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Consequently, ―varieties are species in the process of formation or incipient species‖, and 

―species are only strongly marked and permanent varieties‖. These theses were key in 

Darwin‘s  understanding of divergence and speciation. 

Darwin‘s views of species and speciation were strongly criticized by Mayr (Mayr, 

1963). In the work ―On the Origin of Species‖, Darwin accepted morphological criteria, and 

therefore, in Mayr‘s opinion, ―sinned‖ by typologism when explaining speciation. In other 

words, Darwin lacked a population-based approach to speciation. Restricting speciation to 

the effect of natural selection, he had dislocated phyletic (―vertical‖) evolution and 

speciation (―horizontal evolution‖). Speciation is a result of the interaction of many 

influences, where geographical isolation is the primary and the key factor. As for Darwin, he 

erroneously considered geographical isolation and natural selection to be alternative 

mechanisms of evolution. 

Such criticism of Darwin‘s views of speciation by Mayr naturally requires thorough 

historical and contextual investigation. It is probably a matter for the future. Nevertheless, 

there is a need to touch upon the critical notes without going into details and for the 

purposes of our knowledge. It is apparent that Mayr ―read‖ Darwin through the prism of his 

own concept of geographic speciation, and his views of the nature of the volutionary process 

as a whole. At the same time, Mayr has his own opponents (for instance, White,  Zavadsky 

and Vorontsov) or researchers having more flexibility views of the role of geographical 

isolation in evolution (e.g. Dobzhansky). 

One can hardly insist that in his works on the theory of evolution, Darwin employed a 

concept of morphological species, which in essence was anti-evolutionary. The nature of 

‘his views on varieties and species was undoubtedly evolutionary. Darwin created an 

original concept of an ―evolving species‖. First of all, the concept allowed him to resolve a 

number of scientific problems. Besides, he saw anti-creational arguments in it. The 

creational interpretation of species denied the possibility of change of a variety into an 

independent species. In the 1850s, Darwin clearly defined his main opponent, and in 

opposition to him, he built up his arguments. 

It was important to Darwin to set forth forcefully the idea that of the origin of species 

was historically natural. The question of whether species originate in conditions of 

geographical isolation or not was more specific and could only be discussed after acceptance 

of the concept of an evolving species. This concept was created with the purpose of 

explaining phyletic evolution, i. e. transformation of species within time and their 

divergence. The thesis based on a variety as an incipient species most perfectly suited the set 
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up task. Such thoughts raised the question of the role of geographical isolation less 

significant. 

Darwin does not deserve to be blamed for absolutization() of a morphological criterion 

of the species. He considered reproductive isolation to be a key criterion of a species with 

regard to biparental organisms. ―The forms generally considered as varieties & those 

considered as species differ in one other most important respect; namely in the perfect 

fertility of varieties together & the lessened fertility of the offspring of two species‖ 

(Darwin, 1975, p. 165). Darwin not only included the reproductive isolation in the 

diagnostic features of a species, but, as with morphological differences, stated the gradual 

nature of its formation. ―The infertility of species when crossed graduates away…. The 

infertility does not closely go with the general amount of difference between the two forms, 

but follows laws of its own‖ (ibid.). 

It is not easy this far to find out all the sources of Darwin‘s views of a species and 

speciation. It is apparent that Darwin‘s experience as a systematist of invertebrate animals 

was very much to the point. He experienced great difficulties in classifying widely spread 

and polymorphic species of Balanus. In many sections of his monograph devoted to 

Cirripedia, Darwin did not draw clear distinctions between species and varieties, and stated 

difficulties in classifying closely related and highly mutable groups of organisms. Eight 

forms of Â. amphitrite were described by Darwin as independent species at first, and later he 

wrote ―I apparently did it right when I designated them with one specific name" (Darwin, 

1854; see also Ghiselin, 1969). Similar doubts appeared when Darwin was classifying the 

Chthamalus genus. ―I must believe that all the widely distributed forms here grouped 

together, do really belong to the same species‖ (Darwin, 1854). Studying the composition of 

big phytologic genera, Darwin came across with similar investigation situations. It is clear 

that in his investigations of Cirripedia he used, speaking in modern terms, the polytypic 

species concept. He interpreted a species as a system consisting of the variety of intra-

species forms, and, first  and foremost, of populations inhabiting different parts of the 

species area. 

The relation between Darwin‘s views of species and speciation, and the investigations 

on systematics may also be partly found in the other regards. Darwin‘s thoughts were of 

general biological nature and can be applied to any species regardless of the manner of their 

reproduction. The Cirripedia are characterized by hermaphroditism, and Darwin considered 

that way of reproduction to be the prime one for the Cirripedia. Though now there exist 

different opinions concerning this complicated issue.(Догель  1981; Иванова-Казас, 

Кричинская, 1988). 



 62 

Investigations on taxonomy of the Cirripedia contributed to the further development and 

verification of the theory of evolution as a whole. The availability of the variety of intra-

species forms in widespread species strengthened Darwin‘s confidence that gradual and 

continuing evolutionary changes at all stages should be functionally significant. In fact this 

is the only possible conclusion that fully complied with the prediction of the theory of 

natural selection. 

The problem of Darwin‘s attitude to the evolutionary role of geographical isolation in 

his works and manuscripts written in the 1850s is complicated enough. In 1844 Darwin 

viewed speciation as a result of the interaction between geographical isolation and natural 

selection. It is true, however, that he touched on the possibility of the evolution of widely 

spread species without close geographical isolation in connection with the resolution of the 

problem of the monophyletic origin of supraspecific taxons. In other words, as he did in his 

early works, Darwin solved problems of chronological nature using a biogeographical 

approach. 

In November 1854, he was contemplating the problem of monophyly and was searching for 

the interrelationship between speciation and phyletic or vertical evolution. Darwin prepared 

a note that was found in his archive and published. The records prove that at that time he 

was on his way to laying down his principle of divergence. Darwin of the opinion that in 

species inhabiting large continuous territories, an incipient form may be completely isolated 

from the parental form. Could transformation of species occur under such conditions? The 

answer was yes. In a large population, we can see the ―strong‖ or ―vigorous selection‖ that 

can protect favourable modifications from ―bogging-up‖, and thus isolate an incipient form 

from a parental form on the basis of a habit (Darwin, 1975, p. 582). 

Thorough analysis of the archive note allows us to conclude that while complex 

polymorphic species of animals and plants were attracting Darwin‘s attention more and 

more, he had increasing doubts about the correctness of the old views of speciation. Is a 

small isolated population actually the most favourable one in the ―manufactory of species‖? 

In small populations the probability of the origin of favourable changes is low; small 

populations are more susceptible to extinction. These are the reasons why big continental 

natural areas are the most favourable for the creation of new species. If continental cracks or 

sinking of continents (for instance South America) makes a temporary archipelago, then 

ideal conditions are formed for the origin of variability and direct effect of natural selection. 

Geographical isolation always encourages the formation of new species. However, dry land 

crack is not a mandatory condition limiting free crossing in big populations which always 

slows down the work of natural selection. In addition to geographical isolation, there are 
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other factors limiting free crossing in continental species. It is this very aspect in which 

Darwin viewed the role of behavior in evolution: behavioral reactions may become effective 

isolating mechanisms preventing or reducing the rate of free intercrossing (Darwin, 1975, p. 

260 – 261, 265, 273 – 274). 

The principle of divergence contributed to Darwin‘s interest in continental species, 

which are probably parents of the big taxons. It also strengthened Darwin‘s belief that 

phyletic evolution and speciation could be explained without taking into account permanent 

geological or climatic changes mentioned in the Essay of 1844. Applying the divergence 

principle to the analysis of speciation, Darwin paid special attention to ecological and 

ethological aspects of isolation.  He extended our knowledge of isolation on the basis of a 

habit, and began to use the term ―isolation‖ in a wider sense of the word. Darwin turned his 

attention to ecological, ethological and microgeographical (biotype, temperature, humidity) 

aspects of isolation. ―I should make a note that some degree of isolation, which is specific 

for animals that copulate for reproduction, is necessary or, at least, is more advantageous. 

This may occur due to the fact that they reproduce at slightly different seasons, maybe 

because they haunt different stations, or maybe because the individuals of each variety 

prefer to copulate with each other‖ (Darwin, 1975, p. 257).   It is clear from the text that 

Darwin meant under ―some degree of isolation‖ some space and biotopic isolation. 

The idea without big geographical isolation arose in Darwin‘s mind in order to explain 

the possibility of speciation in continental vertebrate animals. However, he very soon 

understood that his new views were more applicable to plants and invertebrate animals. In 

sedentary and attached organisms, formation of new species could occur without complete 

isolation when bisexuality (hermaphroditism, parthenogenesis, apomixes) is disrupted. 

―Though in such cases, isolation, at least partial isolation, would be favourable to natural 

selection‖ (Darwin, 1975, p. 256). 

So Darwin created a concept of partial isolation that he used to explain speciation 

occurring on continents under stable geological and geographical conditions. The new 

concept of isolation fused perfectly with his views of a large reserve of variations in widely 

spread species, as well as his views of the role of biotic relations in evolution. Divergence 

and speciation may occur without species "diffusion‖ into new isolated regions. ―I do not 

doubt that many species formed in different parts of an absolutely continuous area where 

physical conditions change in the most insensitive way from one point to another‖ (Darwin, 

1975, p.266). 

Darwin viewed speciation in a chain of populations forming a continuous natural area 

as follows: a variety or an incipient species may come into being at the one end of the chain, 
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and the other variety or incipient species may come into being at the other end of the chain. 

Marginal varieties will always be partly isolated from the parental population. Besides, they 

are in permanent competition with many other species struggling for resources and places in 

the economy of nature. Between the marginal form there appear intermediate forms; the 

latter, however, being small and less competitive. With time, marginal forms will supplant 

intermediate ones. Morphological discontinuity between the marginal forms will increase, 

which will be indicative of the completion of the speciation process. Marginal forms will 

divide the regions of distribution and be ranked as ―good‖ species. This way of thinking led 

Darwin to the explanation of gradual and divergent nature of evolution. Incidentally, in a 

number of his fundamental works Mayr did not deny the possibility of rapid speciation in 

peripheral populations (partly isolated) of continental species. 

Darwin‘s ―non-geographical‖ view of speciation was being formed under the strong 

influence of the principle of divergence. It can be seen most vividly in ―Natural Selection‖ 

when he was demonstrating the work of the principle of divergence with an example of the 

plant genus evolution (Darwin, 1975, p. 242 – 243). It was assumed that the hypothetical 

genus included many species which inhabited the whole gradient of conditions from humid 

habitats to desert ones. Let us assume that species Ŕ inhabited more humid habitats and as 

the result of divergence developed several varieties (ŕ1, d1and i1), each of them preferring 

habitats with different levels of humidity. The further divergence may result in 10 becoming 

a semiaquatic plant, and I10 may drive out a closely related species Â from a number of dry 

habitats. The offsprings of species Ŕ (ŕ10……i) x10 form a monophyletic genus. Darwin 

believed that such an explanation of genus origin better complied with the geographical 

distribution of plants. 

Darwin did not know about the phenomena of polyploidy; however, he felt that life-

forms and species of plants may come into being without geographical isolation. When 

criticizing de Candolle, who in 1855 insisted on geographical isolation as a necessary factor 

of the increase of plant forms, he wrote: «‖It must not, however, be supposed that isolation 

is at all necessary for the production of new`forms‖ (Darwin, 1975, p. 254).  

To summarise, in 1844 Darwin only touched upon the possibility of speciation without 

strict geographical isolation in widely spread species. During the following years some 

investigations created his lasting interest in the study of continental species evolution. The 

principle of divergence once and for ever strengthened Darwin‘s belief in the fact that 

widely spread continental species forming many varieties are most often the parents of big 

taxons. Eventually, application of the principle of divergence to the explanation of 
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speciation led Darwin to the creation of the concept of partial isolation that turned out to be 

the most significant mechanism of speciation on continents. 

 

Geographical isolation and biotic relationships: rapid speciation on the Islands 

Darwin did indeed produce sufficiently strong arguments in favour of a ―non-

geographical‖ model of speciation. Therefore, it is puzzling that in every possible way he 

emphasized the evolutionary meaning of geographical or space isolation. Darwin never set 

natural selection against isolation, and always considered it ―circumstances favourable to 

"natural selection‖. The flexibility of Darwin‘s position can be well observed in the 

discussion of speciation in vertebrate animals. ―I am inclined to believe, that wherever very 

many individuals of a freely crossing & highly locomotive animal existed, the retardation of 

any selected modification from crossing would be so strong, that it could hardly be 

overcome, without indeed the tendency to vary in some particular direction was extremely 

strong. Hence I infer that some degree of isolation would generally be almost 

indispensable… I infer from the fact, that with birds & mammals, the varieties & close & 

very doubtful species, (not here considering mere monstrosities, such as albinoes &c) 

generally inhabit distinct areas. (Darwin, 1975, p. 255 - 256). With highly mobile animals 

biotic, preferences create space isolation, and further divergence goes on in an allopatric 

way, i. e. under conditions of geographical and space isolation. 

Considering problems of speciation in chapters covering natural selection, Darwin 

quite naturally emphasized transformation of species in time. Such historical transformation 

of one species into another is now called orthoselective speciation.  The viewpoint of 

problem consideration itself demanded focusing on speciation as a consequence of the effect 

of natural selection. But such a way of speciation does not always lead to an increase in the 

number of species. At the same time, any theory of speciation must explain the growth of the 

life diversity. The answer to the question requires knowledge of the conditions and 

interacting factors favourable to ―multiplication‖ of the species. 

A fundamental factor for Darwin was that all species of the same genus and higher 

taxons originate from the common ancestor. Therefore in chapters covering geographical 

spread of species, Darwin discussed once again the subject of geographic isolation 

emphasizing migrations of organisms. He deliberately applied it to the analysis of species 

and speciation in space. 

After Darwin had estimated a role of biotic relations in evolution and had recognized 

an active speciation of widely spread continental species, the islands and archipelagos were 

for him not a unique model of evolution as a whole.  He did not search for some advantages 
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of small isolations, but aspired to reveal all features inherent in small isolated colonies. 

Geographic isolation was put into direct relation with biotic relations and the value of 

population variability emphasizing genealogy of migrants. 

Although Darwin kept claiming that islands and archipelagos were favourable for 

speciation (Darwin, 1975, p. 261-271), his estimations became more ―balanced‖. Darwin 

clearly demonstrated the dual nature of colonization. Even in case of successful invasion, 

migrants are often subject to extinction as well as to any small continental populations. 

Small colonies have little variability, they can prove to be weaker competitors, or be 

exterminated by predators. The colonization success is determined by the ―genealogy‖ of 

migrants. If new settlers originate from widespread continental species, which won the 

struggle for existence, then success of colonization increases sharply. As a rule, more 

species inhabit continents than islands, and it is more difficult to win the struggle for 

existence under such circumstances. That is why migrants under less severe conditions of 

struggle for existence get a chance for rapid speciation and wide spread. 

Analysis of specific occupants on islands and archipelagos testifies best of all that 

Darwin considered speciation to be a process comprising of interaction of many factors 

(geographical isolation, biotic relations, population size, size of area, range of variability, 

and intensity of the effect of natural selection).  Finally, Darwin came to a speciation model 

very similar to the one, which is today called ―rapid speciation on the basis of founder 

principle‖. ―The immigration of a few new forms, or even of a single one, may well cause an 

entire revolution in the relations of a multitude of the old occupants. If a certain number of 

forms are modified through natural selection, this alone will almost certainly lead to the 

modification of some of the other inhabitants. We see everywhere organic action and 

reaction. All nature is bound together by an inextricable web of relations; if some forms 

become changed and make progress, those which are not modified or may be said to lag 

behind, will sooner or later perish… hence I infer that isolation would be eminently 

favourable, through natural selection, to the production of new specific forms. Isolation will 

alsolessen, to a certain extent, the retarding influence of intercrossing‖ (Darwin, 1975, p. 

271-272). 

It is interesting that when Darwin began to consider geographical isolation in 

interaction with biotic relations as ―originators‖ of evolution, he saw islands and 

archipelagos in the new light. They proved to be good model object confirming 

synecological interpretation of natural selection, i.e. the interpretation at which biotic factors 

act as dominating and permanent agents of selective processes.    
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Darwin paid attention to the fact that endemicity of fauna and flora of Galapagos 

Islands cannot be explained by the effect of abiotic factors. The islands are located side by 

side and at the same altitude. They are of similar geological origin and have the same 

climate. ―This long appeared to me a great difficulty: but it arises in chief part from the 

deeply-seated error of considering the physical conditions of a country as the most 

important; whereas it cannot be disputed that the nature of the other species with which each 

has to compete, is at least as important, and generally a far more important element of 

success… Hence, when in former times an immigrant first settled on one of the islands, or 

when it subsequently spread from one to another, it would undoubtedly be exposed to 

different conditions in the different islands, for it would have to compete with a different set 

of organisms… If then it varied, natural selection would probably favour different varieties 

in the different islands‖ (Darwin, 1872 p. 355 -356). 

So an insular biography of the tropics gives no opportunity of accusing Darwin that he 

reduced a complicated process of speciation to natural selection only or interpreted natural 

selection and isolation as alternative evolutional mechanisms.  Darwin‘s discovery of the 

dual nature of invasion indicates that his views were similar to modern insular 

biogeography.  For example, it is a well known today that the size of the area is very 

important for a newly emerged species under insular isolation because the rate of extinction 

varies inversely to the size of population. The number of endemic species on islands is direct 

proportional to the size of an island. Darwin‘s ideas that the representatives of widely spread 

continental species will receive a greater chance of successful immigration are rather 

conformable to the idea about the possibility of successful invasion of K-selected species, 

i.e. species, which conquer their opponents due to the abilities, not number. 

 

The problem of sympatric species 

In the 1850s, Darwin demonstrated clearly that speciation could not be set out as one 

scheme. Determination of the different ways of speciation of terrestrial invertebrate, 

vertebrate animals and plants was a great achievement of Darwin. Nevertheless, there is no 

reliable evidence that he strictly adhered to sympatric model of speciation where emerging 

species coexisted with a parental one. It proves his biogeographical views: ―good species‖, 

according to Darwin, are always separated geographically; areas of closely-related species, 

as a rule, do not overlap. Darwin considered the principle of geographical replacement of 

closely-related species so fundamental that he mentioned it among the most important facts, 

which promoted formation of an evolutionist (Barlow, 1958, p. 21). Namely, the intensive 

competition between closely-related species prevents from formation of sympatric regions or 
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regions of overlapping of closely-related species areas.  Darwin once again gave an example 

in three species of mockingbirds that inhabited different Galapagos Islands. But meanwhile, 

he used poorly the data on Galapagos finches, whose areas of closely-related species often 

overlapped, because he considered such phenomena extremely rare and temporal (Darwin, 

1975, p. 257, 261). 

          At first sight, it seems that new difficulties in explaining phenomena of overlapping of 

areas of closely-related species (sympatry) in connection with recognition of importance of 

biotic relations in evolution have arisen for Darwin. The following ‘quotation directly 

suggests a conclusion:  ―If one species has any advantage over the other, it will soon force it 

out entirely or partly, but if they both are adapted equally well to the inhabited regions, then 

they probably will preserve places during any period of time‖ (Darwin, 1975, p. 283). 

Apparently, Darwin believed that the needs and habits of closely-related species were so 

similar that they could not coexist in the one region.    It is clear that he measured the degree 

of ecological similarity by taxonomic affinity of species. He supported his confidence by the 

divergence principle, which resulted in the statement that coexisting species were distant 

from each other in taxonomic relationship. But he simply forgot the principle of the division 

of labour, which resulted in the idea of coexistence of forms due to the various resource 

exploitation. 

However, there was no convincing data in Darwin‘s day for concluding that little 

distinctions between closely-related species were sufficient for their coexistence. It is known 

today that in case of overlapping of the areas of closely-related species, natural selection will 

increase ecological divergence, and thereby sympatric regions will become stable. 

According to Darwin, incipient forms will only temporarily coexist with the parental form. 

Competition leads to extinction of a weaker form or occupation of different places in the 

economy of nature. We can tell that Darwin comes very close, according to modern 

terminology, to the ecological speciation, which is widely discussed by botanists. 

Why did Darwin so firmly resist acceptance of the concept of sympatric speciation? 

The fact is that aggregation of closely-related species was frequently used as evidence of 

their single-act of creation. In other words, sympatry in days of Darwin was a strong 

argument in favour of creationism. And the truth is that during all his life Darwin had 

difficulty in the interpretation of the problem of coexistence of closely-related species. He 

had never accepted a strictly sympatric model of speciation. But Darwin‘s divergence 

principle is easily confused with the concept of sympatric speciation. Darwin himself 

contributed to confusion when he ―squeezed‖ his large manuscript on ―Natural Selection‖ 

into ―On the Origin of Species‖. In ―Natural selection‖, a section ―On the absence of 
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intermediate forms or links between species of the same genus‖ is in the chapter devoted to 

the natural selection.  In ―On the Origin of Species‖, this section is separated from the 

analysis of the speciation role of natural selection, and is included in the chapter on the 

imperfection of the geological record. Inclusion of the section into a new circle of problems 

meant that Darwin focused entirely on morphological evolution and transformation of 

species in time.  The biogeographical aspect of the problem was not purposefully taken into 

account. In formulating this question, there was no need to discuss an issue of the role of 

space isolation in evolution. 

Thus, having recognized the importance of biotic relations in evolution, Darwin truly 

revolutionized his theory. However, Darwin‘s ―failure‖ in solving the problem of sympatric 

species shows that he did not derive all opportunities and consequences from his concept of 

struggle for existence. If Darwin had recognized many cases of sympatry as a secondary 

phenomenon, he would have managed to interpret them by means of the concepts of 

geographical or ecological and geographical speciation. As Darwin did not achieve such an 

explanation, he understood a competitive exception of closely-related species rather 

rectilinearly. He emphasized the only consequence of interspecies competition, namely the 

forcing out of one of species. Nevertheless, Darwin has made much progress. He laid the 

theoretical fundamentals for the following works and precisely planned fruitful research 

methods and ―blank spots‖. At the same time, he has left his followers plenty of 

opportunities to be insightful and productive. These very problems became a focus of 

population and evolutionary ecology in the 20
th

 century. 

 

Unorthodox gradualism; Criticism of the theory 

The idea about stability of species during the long geological periods was accepted 

by Darwin in the 1830s. Its formulation is quite vividly traced in marginal notes made by 

Darwin in Lyell‘s book ―Principles of Geology‖.  Darwin revealed the reasons for 

evolutionary stability of elementary forms and concluded that evolutionary stagnation could 

be connected with a choice of the habitat, which guaranteed survival of species and higher 

taxonomic groups. If there is no threat of extinction, species may show no evolutionary 

changes. The idea of continuous evolutionary stability of species, and hence unevenness of 

rates of evolution was included as the major component into his theory of the 1840s. But it 

seems as if in the 1850s Darwin deliberately destroyed all components of earlier theoretical 

constructions that did not correspond to the scheme of the gradual evolution. Naturally, the 

question remains as to why Darwin protected gradualism so consistently. 
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In the 1850s, Darwin had revealed his main opponent (creationism) and built a whole 

system of arguments in counterbalance to it. ―This whole volume is one long argument‖ 

(Darwin, 1966, p. 459). As Darwin‘s theory was, first of all, anti-creationist, it was focused 

on a problem of how the complicated could arise from the simple. The complicated cannot 

emerge instantly. There should be a number of stages, which can help to form adaptations of 

any complexity. In the context of struggle against creationism, Darwin considered 

gradualism as a synonym of evolution. 

Darwin had good scientific grounds for following the principles of gradualism. As 

already mentioned, he had developed a gradual pattern of evolution in the earlier variants of 

the theory. However, he also did not exclude other ways of evolutionary change. In his 

mature theory, gradualism received new empirical and theoretical evidence, which had 

direct connections with the development (?)  of his views of variability and the role of biotic 

relations in the origin of species. Darwin relied upon the least disputable reasons: existence 

of a great number of extinct species and barnacle varieties, which create a gradual (step-by-

step) pattern of evolution compared to the species existing today. The mechanism of gradual 

evolution is based on the origin of mass individual differences, which are the basic material 

on which natural selection works. 

It should also be remembered that there are no paleontological data for many taxons. 

That is why it is easy to believe in their sudden appearance. Darwin was extremely cautious 

on this subject.  Interest in biogeography and the systematics of modern species had led him 

to the conclusion about the existence of diversity of intra-species forms. This ―horizontal‖ 

approach was applied to designing ―vertical‖ phyletic connections that allowed Darwin to 

draw in his era an unexpected conclusion on the incompleteness or imperfection of fossil 

record. 

          However, Darwin was not a ―pure‖ gradualist (Колчинский,, 1999). Unlike the 

classical gradualism model of Lamarck, Darwin stood for unevenness in the rate of 

evolution. Many experts insist that Darwin accepted the formula of Leibniz ―Nature does not 

make a jump‖ and therefore he firmly stood for gradualism. These words really need to be 

considered carefully. This phrase of Leibniz had appeared for the first time in ―Natural 

selection‖ (Chapter 8), when Darwin discussed the difficulties in transitions between organs 

in evolutionary history. It was important for him to convince his future readers that new 

organs often arose by transitive modification of the organs that had appeared earlier. 

Meanwhile he did not exclude the possibility that the process could occur by means of sharp 

explosive hereditary changes. However, a saltatory origin of new organs is extremely rare. 

And on one occasion he quoted Milne-Edwards: how prodigal nature is in variety, how 
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niggard in innovation (Darwin, 1975, p. 354). These words had been included into ―On the 

Origin of Species‖. The rate of appearance of variations and species can also be high, and he 

did not deny the role of sudden sharp changes. But he was extremely careful. 

The following note was made in 1857: ―A sudden or great variation most rarely, 

some will /7/say never, occurs in nature; but if it did, & were profitable it of course would be 

selected‖ (ibid, p.216). However in ―On the Origin of Species‖ a more detailed argument 

against the evolutionary value of hereditary abrupt changes is stated: they appear most rarely 

in nature, are mostly sterile, and it is extremely difficult to reveal conditions under which 

they will possess selective advantage (Darwin, 1872, Chapter 6). Darwin‘s main objection 

was that co-adaptation of organs and species can in no way be explained by saltative events. 

At the same time, he demonstrated that sharp explosive changes made in the domestication 

animals and varieties of plants could lead to new breeds of (ibid). 

In the Chapter ―On the Geological Succession of Organic Beings‖, his material on 

invertebrate and vertebrate animals is widely used, which proves unevenness in the rates of 

evolution and evolutionary stagnation. ―Species of different genera and classes have not 

changed at the same rate, or in the same degree‖ (ibid., 290). Darwin gave examples of so-

called ―living fossils‖ that illustrate morphological stagnation. ―The Silurian Lingula differs 

but little from the living species of this genus; whereas most of the other Silurian Molluscs 

and all the Crustaceans have changed greatly‖ (ibid., 290). 

          Darwin‘s unorthodox gradualism of the 1850s became apparent in development of 

the idea of the unevenness in rates of evolution, evolutionary stasis and in recognition of the 

limited role of saltations in evolution. None of these three components of Darwin‘s mature 

theory was in Lamarck‘s concept of evolution. 

After publication of ―On the Origin of Species‖,Darwin‘s theory was severely 

criticized with regard to saltations. Darwin‘s friends (Huxley and Gray) also took part in this 

criticism. In November 23 1859, Huxley sent a detailed letter to Darwin in which he 

expressed an idea that the author of the remarkable book about species had created himself 

an utterly irrelevant difficulty by such careless approval of the  proposition of  ―Natura non 

Saltum‖ (Gall, 1983). However, Huxley did not entirely reject the theory of natural 

selection. In his opinion, selection of saltations explains better breaks between taxons in the 

fossil record, between the extinct and recent species.  Huxley accepted the idea of a common 

ancestry at once, but at the same time he doubted the reality of the divergence of taxons. But 

he was mostly excited by a problem of impossibility to explain breaks between species in 

fossil record by means of natural selection of individual differences and small variations. 

Huxley wrote frankly that  the evolution of species is carried out by saltations (Natura fecit 
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saltum). But, when the most eminent world scientists (Richard Owen,  Ernst von Baer) 

sharply criticized Darwin‘s theory, Huxley became the main defender of Darwin and his 

followers and even called himself ―Darwin‘s bulldog‖. 

            In March 1860, Asa Gray delivered a lecture in the Boston Scientific Club entitled 

―Nature is not against saltations‖. The author showed obvious scepticism in relation to the 

idea of gradual and cumulative effect of the natural selection. The most eminent American 

zoologist and palaeontologist, Agassiz, pointed out similar criticism. It is interesting that 

Agassiz repeated an old idea about the small reserve of variations and individual differences 

in nature and consequently they could not form a basis of speciation.  

As the number of critics of the theory of natural selection grew, Darwin intensified 

the evidence from edition to edition more and more for the advantages of the evolutionary 

role of individual differences and gradualism as a whole. There is a widespread opinion to 

date that the criticism of Jenkin, a Scottish professor of engineering, literally caused Darwin 

to have nightmares. Jenkin‘s arguments appeared in 1867, where criticism of the theory of 

natural selection had been undertaken from the point of view of the exact sciences (Jenkin, 

1867). By means of simple mathematical calculations, Jenkin demonstrated that any weak 

variation under the ―swamping‖ action of crossing will continue to be seen to a lesser degree 

from generation to generation and in a number of generations it would be reduced to zero. 

And if coloration of an animal is black and white, then in the following generations animals 

with grey coloration will be born under the blending nature of heredity, i.e. there will be a 

mixture of features. Natural selection cannot create anything new as variations get swamped 

or interflow according to the theory of heredity (blending heredity).  These arguments were 

partially rejected by the ―new genetics‖ of Darwin, with the emphasis not on the role of 

separate features, but on small hereditary differences between individuals of the same 

population as a result of the effect of natural selection.  Unfortunately, Darwin‘s argument 

had not been accepted by his contemporaries at all, and that moment of truth worried him 

most of all. Arguments of Jenkin had not impressed Darwin so much that he radically 

revised the 5
th

 edition of ―On the Origin of species‖. Actually the criticism of Jenkin allowed 

Darwin to understand more deeply his own argument, insisting on the importance of 

individual differences in evolution, not of separate variations. Darwin did not make any 

other changes because when he became acquainted with Jenkin‘s article he had practically 

finished the preparation of the 5
th

 edition. In January 22, 1869, Darwin wrote to Wallace: ―I 

have been interrupted in my regular work in preparing a new edition of the 'Origin,' which 

has cost me much labour, and which I hope I have considerably improved in two or three 

important points. I always thought individual differences more important than single 
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variations, but now I have come to the conclusion that they are of paramount importance, 

and in this I believe I agree with you. Fleeming Jenkin's arguments have convinced me‖ 

(Darwin, 1887,  p. 288). In his letters to Wallace, Darwin raised this issue several times. But 

even Wallace doubted Darwin was right, as he had never worked like Darwin – a systematist 

examining huge amounts of samples from the same species. Wallace had not accepted the 

theory of natural selection, which was based on mass individual differences of a hereditary 

nature as a material for its effect. Darwin literally ―bit himself‖ that he had not distinguished 

between natural selection of individual differences and the selection made by man. During 

artificial selection, the individual variation represents the basic object of selection and 

consecutive methodical selection can fix it in herd. However, in the monograph on the 

domestication of animals and plants he had introduced the term ―variation‖ as a  heading of 

the big two-volume book. Undoubtedly, within the framework of the theory of blending 

inheritance, Darwin searched for reasons to convince himself and the public of the 

correctness of the theory of natural selection, and his concept of individual differences quite 

successfully ―avoided‖ reefs; it remains close to the modern genetic and population thinking. 
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Conclusion: The development of Darwin’s theory as a problem of scientific 

methodology  

 

Louis Pasteur repeatedly said that only a ―trained‖ intellect could make discoveries. 

It is still not generally known what actually trains the intellect and how long this process 

lasts. Darwin‘s theory had been worked out for more than 20 years before it was published. 

It is natural that such continuous working out of the theory must have been accompanied by 

change in the scientist‘s views, development and refinement of the idea itself. There were 

periods of rapid changes in this complicated creative process (1837-1839; 1842-1844; 1856-

1859). Thus, it is reasonable to underline three big stages in Darwin‘s scientific work and 

consequently to repeat some propositions in a concentrated form. 

The first period [(1836) 1837-1839] can be called the inception of the theory. It is 

only interesting with its two aspects. First, with time, Darwin passed from creationism to 

evolutionism. Second, he developed several models of evolution. Although a lot of the 

creative process usually remains hidden, modern analysis enables us to get rid of many 

prejudices that have surrounded his scientific work for a long time. Deeper insight into the 

question was achieved by analysis of the scientific contacts that Darwin maintained with 

leading specialists in the field of natural history and philosophy of science. In other words, 

Darwin‘s evolutionism was established in the period of his active work as a member of a 

scientific community, and the influence of social factors on scientific process was clearly 

shown in this respect. 

The origin of the evolutionary idea in Darwin‘s thought did not automatically result 

in the creation of a theory of natural selection, as it became widely known in scientific 

literature and texts. In the first variant, Darwin‘s evolutionism was described as a doctrine 

about sudden saltative origin of species and varied little from the idea of predecessors, who 
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maintained the position of creationism. Within this framework, he took in a widely accepted 

idea of perfect adaptation that was also creationism. These very positions show in the 

clearest way the influence of natural theology on transformism. 

In July 1837, Darwin began to create a new model of evolution that he called ―the 

theory of adaptation through generation (reproduction)‖. The theory was based on the 

postulate that in the process of reproduction of organisms, there occur variations in response 

to environmental changes. Variations have a quite adaptive character and maintain Harmony 

in Nature. The new model of evolution had a step-by-step gradualistic character. As early as 

at this time, he began to understand that the saltative insight into evolution was close to 

creationism and directed his search towards the detection of scientific arguments refuting 

universal saltationism that was a bulwark of theology in its various variants and 

manifestations. This search was made to determine similarities and differences between 

evolution in the wild and under domestication conditions. 

In September 1838, the concept of natural selection failed to result in the elimination 

of theological components of the theory. On the contrary, Darwin thought that natural 

selection was the best explanation of nature created under the laws of divine perfection. 

However, the most remarkable thing in the origin of the idea of natural selection is that it is 

based on components that had been known for a long time; however, no attempts were made 

to join them together. Only a broad-minded scientist uses notions, facts, ideas and metaphors 

from different spheres and changes abruptly accepted scientific norms. At the same time, 

over the years and decades, this whole arsenal may be passive unless there is a time when a 

new theory emerges. When Darwin was a student, the idea of exponential growth of 

populations was very popular in Great Britain. Certainly he knew well population and 

demographic problems as they were an integral part of the British style of theorizing in the 

field of their global view of the world. In Great Britain global problems were consolidated in 

their expression of problems of mankind. But it was only in September 1838 that he quickly 

applied this range of ideas when discovering natural selection. In other words his ―trained 

intellect‖ held this knowledge in reserve. There is a major problem concerning the 

interrelationships of many fields of knowledge when creating fundamental theories. 

The second stage (the 1840s) is marked by the first presentation of the idea of 

evolution as a complete concept. Darwin‘s theory comprised a number of key provisions that 

determined the whole structure of the theory: on the natural occurrence of small reserves of 

intraspecific variability or changeability; the leading role of abiotic factors in evolution in 

comparison with biotic relations; in the evolutionary process of adaptations of organisms 

that reach the highest level of perfection and cannot be further improved; diversity of species 
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in nature is strictly limited by the number of places in nature economy and the number itself 

is determined by the same abiotic factors (temperature, humidity, type of soil). As a result, 

Darwin developed a unique model of evolution according to which the periods of 

evolutionary changes are followed by long periods of evolutionary stability of species. This 

theory is very close to the modern model of punctuated equilibria or punctualism. Darwin 

was not an orthodox gradualist. He found scientific arguments in favour of saltative 

speciation without contrasting the theory of natural selection with ideas about possibility of 

abrupt and sudden origin of species. Such contrasting is a characteristic feature of the 

development of evolution theory after Darwin. Darwin showed favourable conditions for 

survival and reproduction of ―sports‖ in nature; saltations may be fixed under the influence 

of natural selection in small isolated populations residing on volcanic islands with poor 

species composition. This line of Darwin‘s arguments ―survived‖, being part of the set in the 

modern theory of speciation based on the so-called founder principle. This question has also 

a close succession between historical and theoretical course units. 

The problem of adaptation is the most difficult to analyse. This part of Darwin‘s 

theory showed the idea of the struggle for existence, and at the interspecies level its 

realization did not differ from interpretations accepted in dominating concepts of natural 

theology and the economy of nature. The interspecies struggle is not meant be involved in 

the development of new species. Its result is the preservation of species having perfect 

adaptations to the abiotic and biotic environments. Therefore, it can be concluded that 

accepting of the idea of the struggle for existence does not destroy a theological vision of the 

world. Population and selectionistic interpretation of interspecies relations is required. At the 

same time, maintenance of theological language in scientific theory (for example,  

adaptation) does not prove that Darwin was completely wedded to theology. Perhaps, it is 

better to call Darwin‘s idea of perfect adaptation the concept of limited adaptation since he 

still wanted to give a natural and scientific explanation for the origin of adaptations. 

However, such simple materialistic interpretation of the adaptation problem is complicated 

by the fact that Darwin thought that perfect adaptation led to the process of the origin of 

variations: if a species is perfectly adapted to the environment, variations do not arise. Such 

feedback from the perfect adaptation to variation is unlikely to be explained on a 

materialistic basis. It simply would not exist at all. 

Ironically, theoretical connections in the form of perfect adaptation-variation is 

evidence of the continuity of ideas beginning from Darwin‘s early ‘ arguments about 

evolution to the creation of his theory of natural selection. Although the mechanisms were 

different in different models of evolution, in all cases the result was the same, namely the 
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creation of completely adapted forms. Thus, the initially ―limited‖ ‘postulates of Darwin‘s 

fully determined the image of his theory in the 1840s. 

Charles Darwin‘s ―mature‖ theory (the 1850s) comprised a number of cardinal 

novelties. Based on the immense comparative embryological investigations of Cirripedia 

and generalization of extensive literature, he built ―new genetics‖ which showed that there 

was a much?huge reserve of variability in nature, and that natural selection had unlimited 

material on which to work. The main material for natural selection to work is the mass 

variability expressed in individual differences. He reached the conclusion about the more 

important role of biotic relations in evolution compared to abiotic factors. Consequently, the 

evolutionary process began to be understood as independent from geological and 

geographical changes. The dynamics of biotic relations constantly forms new evolutionary 

scenarios, and in so doing, opens up unbounded possibilities for improvement of 

adaptations. 

Darwin‘s new ecological and evolutionary views were founded on a population 

concept of the struggle for existence. This concept resulted in a release from the idea of 

perfect adaptation and development of a principally new concept of relative adaptation. 

Destruction of the limited model of evolution permitted the creation of a theoretical and 

empirical basis for the development of the divergence principle, which enabled him to apply 

the theory of natural selection directly as an explanation for the origin of supra-species 

taxons. The theory of natural selection has become a scientific basis not only to explain the 

origin of adaptations, but also to comprehend the reasons for phylogenesis and evolutionary 

progress. It was the divergence principle coupled with the theory of natural selection that 

constitutes the scientific basis in the rejection by Darwin of the most natural and theological 

views that he shared together with his contemporaries. The concept of evolution began to 

develop as a strict scientific theory without any external unnatural assumptions, and any 

outside intervention was seen as totally unnecessary in explaining this natural processes. 

The divergence principle made it possible to transform Darwin‘s ―punctualism‖ into 

a wider vision on the evolutionary process that comprised elements of gradualism, 

evolutionary stagnation and rapid speciation. Great explanatory possibilities of the 

divergence principle allowed him to form the theoretical basis of evolutionary systematics. 

The idea of the divergent character of evolution made Darwin‘s views of speciation more 

numerous. He expressed more persistently his opinion on a variety of ways of speciation in 

different groups of animals and plants. Darwin‘s ideas about several ways of speciation 

arose because he simultaneously kept in mind two situations occurring both on islands and 

continent. 
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Historical analysis of Darwin‘s theory inevitably generates new methodological 

problems of science that must be the subject of the special research. The fact is that Darwin 

amended all editions of his work, i.e. the evolution of the text is obvious. However, these 

changes are likely to be compared with those cardinal changes that the theory underwent 

before publication. Thus, the ontogeny of theory indicates that ―embryonic‖ changes result 

in more abrupt and dramatic results than those occurring in ―post-embryonic‖ development. 

Of course, the development of a theory usually results from complex interactions of 

scientific and extra-scientific factors. However, comparing the theory before and after 

publication, it becomes clear that it changes more radically because of the scientist‘s internal 

dialogue than in his reaction to the criticisms of the scientific community. The latter 

probably results from the search for defensive arguments and a certain shift of emphasis 

based on intellectual resources that are already present in the theory. 
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