
AN HISTORICAL SKETCH OF THE PROGRESS OF OPINION ON THE ORIGIN OF SPECIES, PREVIOUSLY TO THE PUBLICATION OF THE FIRST EDITION OF THIS WORK. I will here give a brief sketch of the progress of opinion on the Origin of Species. Until recently the great majority of naturalists believed that species were immutable productions, and had been separately created. This view has been ably maintained by many authors. Some few naturalists, on the ot
her hand, have believed that species undergo modification, and that the existing forms of life are the descendants by true generation of pre existing forms. Passing over allusions to the subject in the classical writers (Aristotle, in his "Physicae Auscultationes" (lib.2, cap.8, s.2), after remarking that rain does not fall in order to make the corn grow, any more than it falls to spoil the farmer's corn when threshed out of doors, applies the same argument to organisation;
 and adds (as translated by Mr. Clair Grece, who first pointed out the passage to me), "So what hinders the different parts (of the body) from having this merely accidental relation in nature? as the teeth, for example, grow by necessity, the front ones sharp, adapted for dividing, and the grinders flat, and serviceable for masticating the food; since they were not made for the sake of this, but it was the result of accident. And in like manner as to other parts in which th
ere appears to exist an adaptation to an end. Wheresoever, therefore, all things together (that is all the parts of one whole) happened like as if they were made for the sake of something, these were preserved, having been appropriately constituted by an internal spontaneity; and whatsoever things were not thus constituted, perished and still perish." We here see the principle of natural selection shadowed forth, but how little Aristotle fully comprehended the princi
ple, is shown by his remarks on the formation of the teeth.), the first author who in modern times has treated it in a scientific spirit was Buffon. But as his opinions fluctuated greatly at different periods, and as he does not enter on the causes or means of the transformation of species, I need not here enter on details. Lamarck was the first man whose conclusions on the subject excited much attention. This justly celebrated naturalist first published his views in 180
1; he much enlarged them in 1809 in his "Philosophie Zoologique", and subsequently, 1815, in the Introduction to his "Hist. Nat. des Animaux sans Vertebres". In these works he up holds the doctrine that all species, including man, are descended from other species. He first did the eminent service of arousing attention to the probability of all change in the organic, as well as in the inorganic world, being the result of law, and not of miraculous interposition. Lamarc
k seems to have been chiefly led to his conclusion on the gradual change of species, by the difficulty of distinguishing species and varieties, by the almost perfect gradation of forms in certain groups, and by the analogy of domestic productions. With respect to the means of modification, he attributed something to the direct action of the physical conditions of life, something to the crossing of already existing forms, and much to use and disuse, that is, to the effe
cts of habit. To this lat ter agency he seems to attribute all the beautiful adaptations in nature; such as the long neck of the giraffe for browsing on the branches of trees. But he likewise believed in a law of progressive development, and as all the forms of life thus tend to progress, in order to account for the existence at the present day of simple productions, he maintains that such forms are now spontaneously generated. (I have taken the da
te of the first  publication of Lamarck from Isidore Geoffroy Saint-Hilaire's ("Hist. Nat. Generale", tom. ii. page 405, 1859) excellent history of opinion on this subject. In this work a full account is given of Buffon's conclusions on the same subject. It is curious how largely my grandfather, Dr. Erasmus Darwin, anticipated the views and erroneous grounds of opinion of Lamarck in his "Zoonomia" (vol. i. pages 500-510), publish
ed in 1794. According to Isid. Geoffroy there is no doubt that Goethe was an extreme partisan of similar views, as shown in the introduction to a work written in 1794 and 1795, but not published till long afterward; he has pointedly remarked ("Goethe als Naturforscher", von Dr. Karl Meding, s. 34) that the future question for naturalists will be how, for instance, cattle got their horns and not for what they are u

sed. It is rather a singular instance of the manner in which similar views arise at about the same time, that Goethe in Germany, Dr. Darwin in England, and Geoffroy Saint-Hilaire (as we shall immediately see) in France, came to the same conclusion on the origin of species, in the years 1794-5.) Geoffroy Saint-Hilaire, as is stated in his "Life", written by his son, suspected, as early as 1795, that wh
at we call species are various degenerations of the same type. It was not until 1828 that he published his conviction that the same forms have not been perpetuated since the origin of all things. Geoffroy seems to have relied chiefly on the conditions of life, or the "monde ambiant" as the cause of change. He was cautious in drawing conclusions, and did not believe that existing species are 

now undergoing modification; and, as his son adds, "C'est donc un probleme a reserver entierement a l'avenir, suppose meme que l'avenir doive avoir prise sur lui." In 1813 Dr. W.C. Wells read before the Royal Society "An Account of a White Female, part of whose skin resembles that of a Negro"; but his paper was not published until his famous "Two Essays upon Dew and Single Visi
on" appeared in 1818. In this paper he distinctly recognises the principle of natural selection, and this is the first recognition which has been indicated; but he applies it only to the races of man, and to certain characters alone. After remarking that negroes and mulattoes enjoy an immunity from certain tropical diseases, he observes, firstly, that all animals tend to vary in some degre

e, and, secondly, that agriculturists improve their domesticated animals by selection; and then, he adds, but what is done in this latter case "by art, seems to be done with equal efficacy, though more slowly, by nature, in the formation of varieties of mankind, fitted for the country which they inhabit. Of the accidental varieties of man, which would occur among the first few and s
cattered inhabitants of the middle regions of Africa, some one would be better fitted than others to bear the diseases of the country. This race would consequently multiply, while the others would decrease; not only from their in ability to sustain the attacks of disease, but from their incapacity of contending with their more vigorous neighbours. The colour of this vigorous ra

ce I take for granted, from what has been already said, would be dark. But the same disposition to form varieties still existing, a darker and a darker race would in the course of time occur: and as the darkest would be the best fitted for the climate, this would at length become the most prevalent, if not the only race, in the particular country in which it had origina
ted." He then extends these same views to the white inhabitants of colder climates. I am indebted to Mr. Rowley, of the United States, for having called my attention, through Mr. Brace, to the above passage of Dr. Wells' work. The Hon. and Rev. W. Herbert, afterward Dean of Manchester, in the fourth v olume of the "Horticult ural Transacti ons ", 1822, and in 

his work on the "Amaryllidaceae" (1837, pages 19, 339), declares that "horticultural experiments have established, beyond the possibility of refutation, that botanical species are only a higher and more permanent class of varieties." He extends the same view to animals. The dean believes that sing le spe cies of each genus  wer e created i n an originall
y highl y plastic condition, and that these have produced, chiefly by inter-crossing, but likewise by variation, all our existing species. In 1826 Professor Grant, in the concluding paragraph in his well-known paper ("Edinburgh Philosophical Journal", vol. XIV, page 283) on the Spongilla, clearly declare s his  belief t hat sp ecies are descended
 from oth er species, and that they become improved in the course of modification. This same view was given in his Fifty-fifth Lecture, published in the "Lancet" in 1834. In 1831 Mr. Patrick Matthew published his work on "Naval Timber and Arboriculture", in which he gives precisely the same view o n th e orig in of spe ci

es as  that (presently to be alluded to) propounded by Mr. Wallace and myself in the "Linnean Journal", and as that enlarged in the present volume. Unfortunately the view was given by Mr. Matthew very briefly in scattered passages in an appendix to a work on a different subject, so that it r ema ined unnotic
ed u ntil Mr. Matthew himself drew attention to it in the "Gardeners' Chronicle", on April 7, 1860. The differences of Mr. Matthew's views from mine are not of much importance: he seems to consider that the world was nearly depopulated at successive periods, and then restocked; and  he gives  as an alterna t

iv e, that new forms may be generated "without the presence of any mold or germ of former aggregates." I am not sure that I understand some passages; but it seems that he attributes much influence to the direct action of the conditions of life. He clearly saw, however, the full  fo rce of the p rinciple of natural selecti
on. The celebr ated geologist and naturalist, Von Buch, in his excellent "Description Physique des Isles Canaries" (1836, page 147), clearly expresses his belief that varieties slowly become changed into permanent species, which are no longer capable of intercrossing. Rafinesque, in h is "N ew Flora of North America", published in 1836,

 wr ote (pag e 6) as follows: "All species might have been varieties once, and many varieties are gradually becoming species by assuming constant and peculiar characters;" but further on (page 18) he adds, "except the original types or ancestors of the genus." In 1843-44 Profess or H aldeman ("B oston J ournal of Nat. Hist. U.
 S tates", vol. iv, page 468) has ably given the arguments for and against the hypothesis of the development and modification of species: he seems to lean toward the side of change. The "Vestiges of Creation" appeared in 1844. In the tenth and much improved edition (1853) t he anonymou s au thor s ays

 ( page 1 55): "The proposition determined on after much consideration is, that the several series of animated beings, from the simplest and oldest up to the highest and most recent, are, under the providence of God, the results, FIRST, of an impulse which has been impar ted to the form s of life, a
d vancin g them, in definite times, by generation, through grades of organisation terminating in the highest dicotyledons and vertebrata, these grades being few in number, and generally marked by intervals of organic character, which we find to be a practical difficulty i n ascertaining affin ities;

 SECOND, o f anothe r impulse connected with the vital forces, tending, in the course of generations, to modify organic structures in accordance with external circumstances, as food, the nature of the habitat, and the meteoric agencies, these being the 'adaptations' of the natura l theologian." T he a uthor
 apparently believes th at organ isation pr ogresses by sudden leaps, but that the effects produced by the conditions of life are gradual. He argues with much force on general grounds that species are not immutable productions. But I cannot see how the two supposed "impulses" account in a sci entific sense for  the
 nume rous  and b eautiful co adaptations which we see throughout nature; I cannot see that we thus gain any insight how, for instance, a woodpecker has become adapted to its peculiar habits of life. The work, from its powerful and brilliant style, though displaying in the early ed itions little accu rat
e  kno wle dge and a gr eat want of scientific caution, immediately had a very wide circulation. In my opinion it has done excellent service in this country in calling attention to the subject, in removing prejudice, and in thus preparing the ground for the reception of analogo us views. In 18 46 

the vet eran geologist  M.J. d'Omalius d'Halloy published in an excellent though short paper ("Bulletins de l'Acad. Roy. Bruxelles", tom. xiii, page 581) his opinion that it is more probable that new species have been produced by descent with modification than that the y have been se
par atel y created: the au thor first promulgated this opinion in 1831. Professor Owen, in 1849 ("Nature of Limbs", page 86), wrote as follows: "The archetypal idea was manifested in the flesh under diverse such modifications, upon this planet, long prior to the existe nce of tho se animal sp ecie
s th at ac tually exemplify it. To what natural laws or secondary causes the orderly succession and progression of such organic phenomena may have been committed, we, as yet, are ignorant." In his address to the British Association, in 1858, he speaks (page li) of " the ax iom of  the contin uous o
pera tio n of creative power, or o f the ordained becoming of living things." Further on (page xc), after referring to geographical distribution, he adds, "These phenomena shake our confidence in the conclusion that the Apteryx of New Zealand and the Red Grouse of En gland  were distin
ct c re ations in and for those islan ds respectively. Always, also, it may be well to bear in mind that by the word 'creation' the zoologist means 'a process he knows not what.'" He amplifies this idea by adding that when such cases as that of the Red Grouse are "enum erate d by the zoologi
st a s evidence of distinct creatio n o f the bird in and for such islands, he chiefly expresses that he knows not how the Red Grouse came to be there, and there exclusively; signifying also, by this mode of expressing such ignorance, his belief that both the bird and the i slands owed their or
igin to  a g reat first Creative Caus e."  If we interpret these sentences given in the same address, one by the other, it appears that this eminent philosopher felt in 1858 his confidence shaken that the Apteryx and the Red Grouse first appeared in their respective  ho mes "he knew not how," 

or by s om e pr ocess "he knew not wha t." This address was delivered after the papers by Mr. Wallace and myself on the Origin of Species, presently to be referred to, had been read before the Linnean Society. When the first edition of this work was published, I was so com pletely deceived, as were ma
ny ot hers , by su ch expressions as "the cont in uous operation of creative power," that I included Professor Owen with other palaeontologists as being firmly convinced of the immutability of species; but it appears ("Anat. of Vertebrates", vol. iii, page 7 96) that this was on m y pa rt a preposterous error. In the last editio
n of this  wo rk I i nferred, and the inference sti ll seems to  me perfectly just, from a passage beginning with the words "no doubt the type-form," etc.(Ibid., vol. i, page xxxv), that Professor Owen admitted that natural selection may have done something in the formation of a new species; but this it a ppears (Ibid., vol. i ii. page 798) is inac
curate an d wi tho ut evidence. I also gave some extract s from a correspondence between Professor Owen and the editor of the "London Review", from which it appeared manifest to the editor as well as to myself, that Professor Owen claimed to have  promulgated the theory of natural selec tion before I had d one so; and I ex
press ed my s urp rise and satisfaction at this anno uncement; but as far as it is possible to understand certain recently published passages (Ibid., vol. iii. page 798) I have either partially or wholly again fallen into error. It is consolatory to me that others find Professor Owen's controversial w ritings as difficult  to understand a
nd to reco ncile  wi th each other, as I do. As f ar as  the mere enunciation of the principle of natural selection is concerned, it is quite immaterial whether or not Professor Owen preceded me, for both of us, as shown in this historical sketch, were l ong ago preceded by Dr. Wells and Mr. Matthew s. M. Isidore Geoff roy Sain t-Hilaire, in 
his lectures  deli ver ed in 1850 (of which a R esum e appeared in the "Revue et Mag. de Zoolog.", Jan., 1851), briefly gives his reason for believing that specific characters "sont fixes, pour chaque espece, tant qu'elle se perpetue au milieu des meme s circo nstances: ils se modifient, si les circonstances am biantes vienne nt a chang
er. En resume , L' OBSERVATION des anim aux s auva ges demontre deja la variabilite LIMITEE des especes. Les EXPERIENCES sur les animaux sauvages devenus domestiques, et sur les animaux domestiques redevenus sauvages, la demontrent plus clairm ent encore. Ces memes exper iences prouvent, d e plus, qu e les di fference
s produites peu vent etre de VALEUR GEN ERIQUE. " In his "Hist. Nat. Generale" (tom. ii, page 430, 1859) he amplifies analogous conclusions. From a circular lately issued it appears that Dr. Freke, in 1851 ("Dublin Medical Press", page 322), propound ed the  doctrin e that all organic  beings have desce nded fro m one p rimordi
al form. His groun ds of belief and t reatment o f the subject are wholly different from mine; but as Dr. Freke has now (1861) published his Essay on the "Origin of Species by means of Organic Affinity", the difficult attempt to give any idea of his vi ews w ould be supe rfluous on my part. Mr. Herb ert Spen cer, in 
an Essay (originally published in the " Leader", Mar ch, 1852, and republished in his "Essays", in 1858), has contrasted the theories of the Creation and the Development of organic beings with remarkable skill and force. He argues from the analogy of d omest ic pro ductions, from the ch anges w hich th e em
bryos of many specie s undergo, from th e difficulty of d istinguishing species and varieties, and from the principle of general gradation, that species have been modified; and he attributes the modification to the change of circumstances. The author (1855)  has al so treat ed Psychology on the principle of the nece
ssary ac quirement of each men tal power and ca pacity by gradation. In 1852 M. Naudin, a distinguished botanist, expressly stated, in an admirable paper on the Origin of Species ("Revue Horticole", page 102; since partly republished in the "Nouve lles Arc hives du M useum", tom. i, page 171 ), his belief that sp eci
es ar e formed in an a nalogou s manner as varieti es are under cultivation; and the latter process he attributes to man's power of selection. But he does not show how selection acts under nature. He believes, like Dean Herbert, that species, when n ascent, w ere more pl astic than at present. He l ays weight o n what  h
e ca lls the principle o f finalit y, "puissance mysterie use, indeterminee; fatalite pour les uns; pour les autres volonte providentielle, dont l'action incessante sur les etres vivantes determine, a toutes les epoques de l'existence du monde, la forme, le v olume, et la  duree de cha cun d'eux, en raison de sa d estinee dan s l'or dr
e d e choses dont il fai t part ie. C'est cette puissance qui harmonise c haque membre a l'ensemble, en l'appropriant a la fonction qu'il doit remplir dans l'organisme general de la nature, fonction qui est pour lui sa raison d'etre." (From references in Bronn's "Untersuc hungen uber di e Entwickelung s-Gesetze", it appears that the  celebrated  
bo tanist and palaeo ntolo gist Unger published, in 1852, his belief that species undergo development and modification. Dalton, likewise, in Pander and Dalton's work on Fossil Sloths, expressed, in 1821, a similar belief. Similar views have, as is well known, been mai ntained by Oken in his mystical "Natu r-Philosophie". From other refere nces in G odron's 
w ork "S ur l'Espe ce ", it s eems th at Bory St. Vincent, Burdach, Poi ret and Fries, have all admitted that new species are continually being produced. I may add, that of the thirty-four authors named in this Historical Sketch, who believe in the modification of speci es, or at least disbelieve in separate act s of creation, twenty-sev en have  written on
 s pecial branc hes of na tural hist ory or geology.) In 1853 a celebr ated geologist, Count Keyserling ("Bulletin de la Soc. Geolog.", 2nd Ser., tom. x, page 357), suggested that as new diseases, supposed to have been caused by some miasma have arisen and spr ead over the world, so at certain per io ds the germs of existing spe cies may h
ave  been chemic ally a ffected by circumambient molecules of a partic ular nature, and thus have given rise to new forms. In this same year, 1853, Dr. Schaaffhausen published an excellent pamphlet ("Verhand. des Naturhist. Vereins der Preuss. Rheinlands", etc.), in which he maintains the develop me nt of organic forms on the  earth. H
e in fers th at many sp ecies  have kept true for long periods, whereas  a few have become modified. The distinction of species he explains by the destruction of intermediate graduated forms. "Thus living plants and animals are not separated from the extinct by  new creations, but are to be re garded as their descendan ts throug
h co ntinue d reproduction. " A w ell -known French botanist, M. Lecoq , writes in 1854 ("Etudes sur Geograph." Bot. tom. i, page 250), "On voit que nos recherches sur la fixite ou la variation de l'espece, nous conduisent directement aux idees emises par deu x hommes justem ent cel eb res, Geoffroy Saint-Hilaire e t Goethe.
" Some other  passages scattered throu gh M. Lecoq's large work make it a little doubtful how far he extends his views on the modification of species. The "Philosophy of Creation" has been treated in a masterly manner by the Rev. Baden Powell, in his "Ess ays on the Unity of W or lds", 1855. Nothing can be m ore strikin
g than the ma nner in which he show s tha t the introduction of new spec ies is "a regular, not a casual phenomenon," or, as Sir John Herschel expresses it, "a natural in contradistinction to a miraculous process." The third volume of the "Journal of th e L innean Society" contain s papers, read July 1, 1858, by  Mr. Wallac
e and myself, i n which, as stated in the  intr oductory remarks to thi s volume, the theory of Natural Selection is promulgated by Mr. Wallace with admirable force and clearness. Von Baer, toward whom all zoologists feel so profound a respect,  expre ssed about the year 1859 (s ee Prof. Rudolph Wagner, " Zoologisch-A
nthropologische  Untersuchungen", 1861, s. 51 ) his conviction, ch iefly grounded on the laws of geographical distribution, that forms now perfectly distinct have descended from a single parent-form. In June, 1859, Professor Huxley gave  a lecture before the Royal Instituti on on the "Persistent Types o f Animal Life"
. Referring  to su ch cases, he remarks, "It is  diff icult to compre hend the meaning of such facts as these, if we suppose that each species of animal and plant, or each great type of organisation, was formed and placed upon the su rface of the g lobe at long intervals b y a distin ct act of creative power; an d it is well 
to recollect  that s uch an assumption is as u nsup ported by tradition or r evelation as it is opposed to the general analogy of nature. If, on the other hand, we view "Persistent Types" in relation to that hypothesis which supposes the spe cies living at any t ime to be the result o f the grad ual modification of pre- existin g species,  a
 hypothesis which,  though unprove n, an d sa dly damaged by so me  of its supporters, is yet the only one to which physiology lends any countenance; their existence would seem to show that the amount of modification which li ving beings have un dergone during ge ol ogical time is but very  small in relation t o t
he whole ser ies of  change s wh ich they have s uffe red." In December, 1859, Dr. Hooker published his "Introduction to the Australian Flora". In the first part of this great work he admits the truth of the descent and modific ation o f species, and su pports this doctrine b y many orig inal ob ser
va tions. The  fir st e di tion of this w o rk w as published on November 24, 1859, and the second edition on January 7, 1860. CONTENTS. INTRODUCTION CHAPTER I. VARIATION UNDER DOMESTICA TIO N. Causes o f Varia bility--E ff ects of Habit and the use or disuse of P arts-
-Co rre lated Vari ati on--I nheritanc e--Ch aract er of Domestic Varieties--Difficulty of distinguishing between Varieties and Species--Origin of Domestic Varieties from one or more Species--Domestic Pige ons, t heir Differe nce s and Origin--Principles of Sele ction, anciently fo llowed, t h
eir Effects--M ethodi cal and U nconscious Selecti on--Un known Origin of our Domestic Productions--Circumstances favourable to Man's power of Selection. CHAPTER II. VARIATION UNDER NATURE. Variability--In dividua l Differenc es --Doubtful species--Wide rangin g, much diffused,  a nd commo n s
pec ies , vary  most--Species of the larg er ge nera in e ach country vary  more fre quently than the species of the smaller genera--Many of the species of the larger genera resemble varieties in being very closely, but unequally, related to each other, an d in havi ng  restricted ranges. CHAPTER I II. STRUGGLE FO R  EXISTENC E. It
s be ari ng on natural selection--The ter m used in  a wide sen se--Geometrical ratio of increase--Rapid increase of naturalised animals and plants--Nature of the checks to increase--Competition universal--Effects of climate--Protection from the num ber of ind ividual s --C ompl ex relations of all animals and plants througho ut nat
ure-- Str uggle fo r life m ost severe  between  indivi duals and varieties of the same species; often severe between species of the same genus--The relation of organism to organism the most important of all relations. CHAPTER IV. NATURAL SE LECTIO N; OR  TH E SURVIVAL OF THE FITTEST. Natural Sele ction--its power co
mpar ed with  man's selection--its p ower on c haracters of trifling imp ort ance--its p ower at all ages and on both sexes--Sexual Selection--On the generality of intercrosses between individuals of the same species--Circumstances favourable and unfav ourabl e to the res ults of Natural Selectio n, namely, intercrossing, isolatio n, number o
f indi vid uals --Slow action -- Extinction caused by N at ural Selection--Divergence of Character, related to the diversity of inhabitants of any small area and to naturalisation--Action of Natural Selection, through Divergence of Chara cter a nd Extinction , on the descendants from  a common parent--Explains the Groupin
g of a ll o rga nic bein gs --A dvance in  or ga nis ation--Low forms preserved--Convergence of character--Indefinite multiplication of species--Summary. CHAPTER V. LAWS OF VARIATION. Effects of changed condition s--Use  and disuse, c om bined with natural selection;  organs of fligh t and of visio
n--Ac cli mati sation-- Corre lat ed var iat io n- -Compensation and economy of growth--False correlations--Multiple, rudimentary, and lowly organised structures variable--Parts developed in an unusual manner are highly  variable; specif ic c haracters more variable than ge neric; second ary sexual ch
aracte rs variab le--S pecies of t he sa me  ge nus vary in an analogous manner--Reversions to long-lost characters--Summary. CHAPTER VI. DIFFICULTIES OF THE THEORY. Difficulties of the theory of descent wit h mod ification--Absence  or rarity of transitional varieties--Tra nsitions in hab its of life--D
iversif ie d habits in the  sam e speci es-- Spec ies  with habits widely different from those of their allies--Organs of extreme perfection--Modes of transition--Cases of difficulty--Natura non facit saltum--Organs of small importan ce--O rgans not in all case s a bsolutely perfect--The law of Unity of Type and of the Cond
itions of Exi stence emb race d by t he th eory  of  Natura l Selection. CHAPTER VII. MISCELLANEOUS OBJECTIONS TO THE THEORY OF NATURAL SELECTION. Longevity--Modifications not necessarily simultaneous--Modificati ons  apparently of no dire ct s ervice--Progressive development--C haracters of sma ll func
tional im po rtance, t he mo st co nsta nt--S up posed i ncompetence of natural selection to account for the incipient stages of useful structures--Causes which interfere with the acquisition through natural selection of useful st r uctures--Gradations o f s tructure with changed functions--Wid ely different organ s i
n mem be rs  of the same cl ass , d evelo pe d from o ne and the same source--Reasons for disbelieving in great and abrupt modifications. CHAPTER VIII. INSTINCT. Instincts comparable with habits, but different in their origin --Instincts graduated-- Aph ides and ants--Instincts variable--Do mestic instincts, the
ir orig in -- Natura l instinc ts o f the cu ck oo, mol othrus, ostrich, and parasitic bees--Slave-making ants--Hive-bee, its cell-making instinct--Changes of instinct and structure not necessarily simultaneous--Difficulties on t he theory of the Natur al Sele ction of instincts--Neuter or sterile insects --Summary. CHAPTE
R IX. HY BR IDISM . Distin ctio n betwe en  the st erility of first crosses and of hybrids--Sterility various in degree, not universal, affected by close interbreeding, removed by domestication--Laws governing the sterilit y of hybrids--Sterility not a special e ndowment, but in cidental on other differe nces, not accumulated b
y nat ura l s ele ctio n--Caus es of th e sterilit y of first crosses and of hybrids--Parallelism between the effects of changed conditions of life and of crossing--Dimorphism and Trimorphism--Fertility of varieti es when crossed and of their mongrel offspring not universal--Hybrids and mongrels compared ind
epen den tly o f th eir f ertili ty--S u mmar y. CHAPTER X. ON THE IMPERFECTION OF THE GEOLOGICAL RECORD. On the absence of intermediate varieties at the present day--On the nature of extin ct intermediate varietie s; on their number--On the la pse of time, as in ferred from the rate of denudati
on an d of de po sitio n--O n t he la ps e of t ime as estimated in years--On the poorness of our palaeontological collections--On the intermittence of geological formations--On the denudation of granit ic areas--On the absen ce of intermediate varieties in  any one formation--On the sudden a
ppea ranc e o f gr oups of spec ie s-- On th eir  sud de n appearance in the lowest known fossiliferous strata--Antiquity of the habitable earth. CHAPTER XI. ON THE GEOLOGICAL SUCCESSION OF ORG ANI C BEINGS. On the slow and successive appearance o f new species--On their different rates of cha nge-
-Spe cies o nce los t do not re ap pea r--Gr ou ps of species follow the same general rules in their appearance and disappearance as do single species--On extinction--On simultaneous changes in th e for ms of life thr oughout the world--O n the  affinities of extinct species to each other and to livi ng spec
ies --On th e stat e o f develo pm ent of an cie nt f orms--On the succession of the same types within the same areas--Summary of preceding and present chapter. CHAPTER XII. GEOGRAPHICAL D IST RIBUTION. Present distribution  cannot be accounted for by differences in physical con ditions--I
m portance  of barri ers --Affin ity  of t he produ ction s of the same continent--Centres of creation--Means of dispersal by changes of climate and of the level of the land, and by occasional means--Disp ersal during the Glacial perio d--Alternate Glacial periods in the north and south. CHAPT ER XIII. G
E OGRAPHI CAL DISTRIB UTION- -CO NTINU ED. D istribution of fresh-water productions--On the inhabitants of oceanic islands--Absence of Batrachians and of terrestrial Mammals--On the relation of the inhabitants of island s to those of the nearest mainland--On colonisation from th e neares

t source with  subsequent modi ficati on-- Su m mary of the last and present chapter. CHAPTER XIV. MUTUAL AFFINITIES OF ORGANIC BEINGS: MORPHOLOGY--EMBRYOLOGY--RUDIMENTARY  ORGANS. Classification, g roups subordinate to groups--Natural system--Rules and diffi culties i
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. INDEX. ORIGIN OF SPECIES.  INTRODUCTI O N. Whe n o n boar d H.M.S. Beagle, as naturalist, I was much struck with certain facts in the distribution of the organic beings inhabiting South America, an d in the geological relations of the present to the past inhabitants of that continent. These facts, as will be seen in the latter c h
apters of this volume, seemed to  th row  so me light on the or ig in  of s pecies--that mystery of mysteries, as it has been called by one of our greatest philosophers. On my return home, it occurred to me, in 183 7, that something might perhaps be made out on this q uestion by patiently accumulating and reflecting on all sorts of facts whi
ch could possibly have  any be ar in g on  it. After five years' work I allowed m ys elf  t o speculate on the subject, and drew up some short notes; these I enlarged in 1844 into a sketch of the conclusions, which then seemed t o me probable: from that period to the present day I ha ve steadily pursued the same object. I hope that I may be excused for ente
ring on these personal d etails,  a s I giv e them to show that I have not been ha sty  in  coming to a decision. My work is now (1859) nearly finished; but as it will take me many 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 histo ry of th e Malay Archipelago, has arrived at almos t exa ctly t he s ame general conclusions that I have on the origin of species. In 1858 he sent me a memoir on this subject, with a request that I would forw ard it to Sir Charles Lyell, who sent it to the Linnean Socie ty, and it is published in the third volume of the Journal of that Society. Sir
 C. Lyell and Dr. Hooker, wh o bo th  k new of my work--the latter having read  my  sketch of 1 844--honoured me by thinking it advisable to publish, with Mr. Wallace's excellent memoir, some brief extracts from my manuscripts. This abstract, which I now publish, must necessarily be imper fect. I cannot here give references and authorities for my several stateme
nts; and I must trust to the re ad er rep osing some confidence in my accu rac y. No  dou bt errors may have crept in, though I hope I have always been cautious in trusting to good authorities alone. I can here give only the gen eral conclusions at which I have arrived, with a few fac ts in illustration, but which, I hope, in most cases will suffice. No one 
can feel more sensible than I d o of t he n ecessity o f h ere after publishing in detail all the facts, with references, on which my conclusions have been grounded; and I hope in a future work to do this. For I am well aware that sc arcely a single point is discussed in this volume on wh
ich facts cannot be adduced, of t en  ap par ently l ea din g to  conclusions directly opposite to those at which I have arrived. A fair result can be obtained only by fully stating and balancing the facts and arguments on both sides of each question; and this is here impo
ssible. I much regret that want of  s pa ce p rev ents  m y havi ng the satisfaction of acknowledging the generous assistance which I have received from very many naturalists, some of them personally unknown to me. I c annot, however, let this opportunity pass without expressing 
my deep obligations to Dr. Hooker , w ho , for  the  las t f ift een years, has aided me in every possible way by his large stores of knowledge and his excellent judgment. In considering the origin of species,  it is quite conceivable that a naturalist, reflecting on the mutual affinities of organic beings, on th

eir embryological relations , the ir g eog raph ica l d istri buti on, geological succession, and other such facts, might come to the conclusion that species had not been independently created, but had des cended , like varieties, from other species. Nevertheless, such a conclusion, even if well founded,
 would be unsatisfa ctory , until it co uld b e s ho wn ho w the innumerable species, inhabiting this world have been modified, so as to acquire that perfection of structure and coadaptation which justly excite s our admiration. Natu r alists continually refer to external conditions, such as climate, food, etc., as the only po

ssible cause of variati on. In one lim ited se nse, as w e shall hereafter see, this may be true; but it is preposterous to attribute to mere external conditions, the structure, for instance, of the woodpecker, with its feet, tail, beak, and tongue, so ad mirably adapted to catch insects under the bark of trees. In the case of the mistletoe
, which dra ws its no urishment from  c ert ain trees, which has seeds that must be transported by certain birds, and which has flowers with separate sexes absolutely requiring the agency of certain insects to bring p ollen from one flo wer to the other, it is equally preposterous to account for the structure of this pa

rasite, w ith its relati ons t o se vera l d istinct organic beings, by the effects of external conditions, or of habit, or of the volition of the plant itself. It is, therefore, of the highest importance to gain a clear insight into the means of mo dification and coadaptation. At the commencement of my observations it see
med  to me probab le th at a  car ef ul study of domesticated animals and of cultivated plants would offer the best chance of making out this obscure problem. Nor have I been disappointed; in this and in all other perplexing  case s I have invariably found that  our knowledge, imperfect thou

gh it be, of vari at ion  und er domestication, afforded the best and safest clue. I may venture to express my conviction of the high value of such studies, although they have been very commonly neglected by naturalist s. F rom these consider ations, I shall devote the fi
rst chapter of th is abstr ac t to variation under domestication. We shall thus see that a large amount of hereditary modification is at least possible; and, what is equally or more important, we shall see how great is the p ower of man in accumu

lating by his sele cti on s uc cessive slight variations. I will then pass on to the variability of species in a state of nature; but I shall, unfortunately, be compelled to treat this subject far too briefly, as it can be treated properly only  by giving long cata
logues of facts. We  shall , h owever, be enabled to discuss what circumstances are most favourable to variation. In the next chapter the struggle for existence among all organic beings throughout the world, which inevitably follows  from the high ge

ometrical rati o o f their i nc rease, will be considered. This is the doctrine of Malthus, applied to the whole animal and vegetable kingdoms. As many more individuals of each species are born than can possibly survive; and as, conseq uently, there is 
a frequentl y r ecurring str ug gle for existence, it follows that any being, if it vary however slightly in any manner profitable to itself, under the complex and sometimes varying conditions of life, will have a better chance of surviving, and thu s b e NATU RALLY SELEC

TED. Fro m t he strong pr in ciple of inheritance, any selected variety will tend to propagate its new and modified form. This fundamental subject of natural selection will be treated at some length in the fourth chapter; and we shall then see how natu ral select ion alm ost inevitabl
y cause s much extincti on of the less improved forms of life, and leads to what I have called divergence of character. In the next chapter I shall discuss the complex and little known laws of variation. In the five succeeding chapters, the most appar ent and gravest d ifficulties i

n acce pti ng the the ory will be given: namely, first, the difficulties of transitions, or how a simple being or a simple organ can be changed and perfected into a highly developed being or into an elaborately constructed organ; secondly the subject of instinct, or the mental po
wers o f a nimals; thirdly, hybridism, or the infertility of species and the fertility of varieties when intercrossed; and fourthly, the imperfection of the geological record. In the next chapter I shall consider the geological succession of organic beings throughout time;  in the tw

elfth and  thirte enth, their geographical distribution throughout space; in the fourteenth, their classification or mutual affinities, both when mature and in an embryonic condition. In the last chapter I shall give a brief recapitulation of the whole work, and a few conc luding r
emark s. No on e ought to feel surprise at much remaining as yet unexplained in regard to the origin of species and varieties, if he make due allowance for our profound ignorance in regard to the mutual relations of the many beings which live around us. Who can ex plain w
hy one spe cies r anges widely and is very numerous, and why another allied species has a narrow range and is rare? Yet these relations are of the highest importance, for they determine the present welfare and, as I believe, the future success and modification of ever y inha

bitant of this world . Still l ess do we know of the mutual relations of the innumerable inhabitants of the world during the many past geological epochs in its history. Although much remains obscure, and will long remain obscure, I can entertain no doubt, after the most delibera te s
tudy and dispassionate judgment of which I am capable, that the view which most naturalists until recently entertained, and which I formerly entertained--namely, that each species has been independently created--is erroneous. I am fully convinced that species are not immutable; but that those bel

onging to what are call ed the same gener a are line al descendants of some other and generally extinct species, in the same manner as the acknowledged varieties of any one species are the descendants of that species. Furthermore, I am convinced that natural selection has been the most important, 
but not th e exclusive, mean s of modificatio n. CH APTER I. VARIATION UNDER DOMESTICATION. Causes of Variability--Effects of Habit and the use and disuse of Parts--Correlated Variation--Inheritance--Character of Domestic Varieties--Difficulty of distinguishing between Varieties and Species--Ori

gin o f Domestic Variet ies  from one or more Species--Domestic Pigeons, their Differences and Origin--Principles of Selection, anciently followed, their Effects--Methodical and Unconscious Selection--Unknown Origin of our Domestic Productions--Circumstances favourable
 to Man's power o f S election. CAUSES OF VARIABILITY. When we compare the individuals of the same variety or sub-variety of our older cultivated plants and animals, one of the first points which strikes us is, that they generally differ more from each other than d
o the  individual s of any one species or variety in a state of nature. And if we reflect on the vast diversity of the plants and animals which have been cultivated, and which have varied during all ages under the most different climates and treatment, we are driv en

 to co nclude th at this great variability is due to our domestic productions having been raised under conditions of life not so uniform as, and somewhat different from, those to which the parent species had been exposed under nature. There is, also, som e pro
babili ty in the view propounded by Andrew Knight, that this variability may be partly connected with excess of food. It seems clear that organic beings must be exposed during several generations to new conditions to cause any great amount of variat ion; a

nd that, when the  organisation has once begun to vary, it generally continues varying for many generations. No case is on record of a variable organism ceasing to vary under cultivation. Our oldest cultivated plants, such as wheat, still yield new varieties: our
 oldest do mesticate d animals are still capable of rapid improvement or modification. As far as I am able to judge, after long attending to the subject, the conditions of life appear to act in two ways--directly on the whole organisation or on certain parts alone and in 

directly by a ffecting t he reproductive system. With respect to the direct action, we must bear in mind that in every case, as Professor Weismann has lately insisted, and as I have incidently shown in my work on "Variation under Domestication," there are two factors: 
namely, the nat ure of the  organism and the nature of the conditions. The former seems to be much the more important; for nearly similar variations sometimes arise under, as far as we can judge, dissimilar conditions; and, on the other hand, dissimilar variations arise u

nder conditions which appear t o be nearly uniform. The effects on the offspring are either definite or in definite. They may be considered as definite when all or nearly all the offspring of individuals exposed to certain conditions during several generations are modified in the 
same manner. It is extremely difficult to come to any conclusion in regard to the extent of the changes which have been thus definitely induced. There can, however, be little doubt about many slight changes, such as size from the amount of food, colour from the nature of the

 food, thickness of the skin an d hair from climate, etc. Each of the endless variations which we see in the plumage of our fowls must have had some efficient cause; and if the same cause were to act uniformly during a long series of generations on many individuals, all pro bab


