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1. In 1673 Ray published an account of this tour entitled Observations
Topographical, Moral, & Physiological; Made in a Journey through
Part of the Low-Countries, Germany, Italy, and France; with a
Catalogue of Plants not Native of England, Found Spontaneously
Growing in Those Parts, and Their Virtues. The second edition,
Issued at London in 1738, was used.

2.John Ray, “Preface” to Synopris Methodica Stirpium Britannicarum. ..
(London: 1690), translated in Charles E. John Ray Naturalist: His
Life and Works (Cambridge: 1942), p. 251. This is an excellent and
very comprehensive biography of Ray.

3. John Ray, The Wisdom of God Manifested in the Works of the
Creation...(3rd ed.; London: 1701), “Preface” (not paged).

4. Ibid., pp. 219, 222-23,

5.1bid., p. 246. See also in this connection Richard S. Westfall’s excellent
study Science and Religion in Seventeenth-Century England (New
Haven: 1958).

6. Ibid., p. 44.
7. Ibid., p. 65.
8. Ibid., p. 56.

9. Robert Boyle, The Origin of Forms and Qualities, in The Philosophical
Works of the Honourable Robert Boyle..., Peter Shaw, ed., (2nd ed.;
London: 1738), I, 214-15.

10. Robert Boyle, The Excellence and Grounds of the Mechanical
Philosophy, in Works, p. 187.

11. Isaac Newton, Opticks..., (4th ed.; London: 1730), p. 376.
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1. Galileo Galilei, The System of the World: in Four Dialogues...in

Thomas Salusbury, ed., Mathematical Collections and Translations. ..
(London: 1661), 1, 25.

. William Whiston, A New Theory of the Earth...(London: 1696).

Whiston was chaplain to the Bishop of Norwich at the time he
published his first work. He succeded Newton in the Lucasian
Professorship in 1703 but was dismissed from it in 1710 for
heterodoxy. He continued to write and lecture on astronomical and
Biblical topics, aiming always at proving the concordance of science
and Scripture. A severe critic of Newton’s writings on chronology
and Biblical prophecy, he failed election to the Royal Society largely
because of Newton’s opposition. He died in 1752. Three years later,
the sixth edition of his New Theory appeared. For an account of
him see his own Memoirs of the Life and Writings of Mr. William
Whiston...(London: 1749). Katherine B. Collier, Cosmogonies
of our Fathers, Some Theories of the Seventeenth and Eighteenth
Centuries (New York: 1934), summarizes a great many cosmogonical
speculations of Whiston’s day. Pierre Busco, Les Cosmogonies
modemes et la théorie de la connaissance (Paris: 1924), provides
a stimulating analysis of the philosophical and epistemological
presuppositions of the main cosmogonists from Descartes on.
Charles Wolf, Les Hypothéses cosmogoniques, begins with Kant
and includes a full translation of Kant’s Universal Natural History
and Theory of the Heavens. See also Hervé Faye, Sur 1’Origine du
monde. Théories cosmogoniques des anciens et des modernes (2nd
ed. ; Paris : 1885) Agnes M. Clerke, Modern Cosmogonies (London
: 1905) ; Hector Macpherson, Modern Cosmologies : A Historical
Sketch of Researches and Theories Concemning the Structure of the
Universe (London : 1929).
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8.
9.

. Halley’s two papers, with an explanation of his reluctance to publish

them, were subsequently published in the Philosophical Transactions,
XXXIII (1724-1725), 118-25, “at the Desire of a late Committee of
the Society, who were pleased to think them not unworthy of the
Press.”

. Whiston, New Theory, p. 26. Whiston conceived his work as an

improvement on Bumnet’s Sacred Theory of the Earth (London:
1680), in which the formulation of the earth as explained on Cartesian
principles. For an account of Burnet’s theory see page 39 ff.

. Ibid., “Discourse,” p. 3. Whiston’s New Theory begins with a

lengthy “Discourse Concemning the Nature, Style, and Extent of the
Mosaic History of the Creation,” devoted to proving his contention
concerning the scope of the Biblical narrative. The “Discourse” is
paged separately.

. Ibid., pp. 59-60. See also p. 40: “Every unbyass’d Mind would easily

allow, that like Effects had like Causes; and that Bodies of the same
general Nature,Uses, and Motions, were to be deriv’d from the same
Originals; and consequently, that the Sun and the fixed Stars had
one, as the Earth, and the other Planets another sort of Formation. If
therefore any free Considerer found that one of the latter sort, that
Planet which we Inhabit, was deriv’d from a Chaos; by a parity of
Reason he would suppose, every one of the other to be so deriv’d
also; I mean each from its peculiar Chaos.”

. Ibid., pp. 145-46. Whiston notes also the geologic evidences of the

Noachian Deluge and refers his readers to Prof. John Woodward’s
Essay Towards a Natural History of the Earth. See page 53.
Ibid., pp. 115-16.

Letter from John Locke, Oates England, to William Molyneaux,
February 22, 1696-7, quoted in Whiston, Memoirs, p. 44.

10. Letter from Sir Isaac Newton to Dr. Thomas Burnet, no date,

y jaa)

quoted in Sir David Brewster, Memoirs of the Life, Writings, and
Discoveries of Sir Isaac Newton (Edinburgh and London: 1855),
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I1, 448-49, 452-53. The spelling has been modernized somewhat.
Brewster comments (page 454): “There is no signature to this letter,
but the whole is distinctly written in Sir Isaac’s hand, and almost
without any corrections or interlineations, which is very unusual
in his manuscripts.” See also Whiston, Memoirs, page 43: “This
Book [Whiston’s] was shewed in MS. To Dr. Bentley, and to Sir
Christopher Wren, but chiefly laid before Sir Isaac Newton himself,
on whose Principles it depended, and who well approved of it.”

11. Georges Louis Leclerc, Comte de Buffon, A Natural History. General
and Particular...William Smellie, tr., (3rd ed.; London: 1791), I,
108. The first three volumes of the Histoire naturelle, published in
1749, dealt with the solar system, the earth, and man. Before his
death Buffon had finished the quadrupeds and birds and had begun
preparation of a volume on fishes.

12. Tvid., pp. 77, 81.
13. See page 73 ff.

14. Thomas Wright, An Original Theory or New Hypothesis of the
Universe, Founded upon the Laws of Nature, and Solving by
Mathematical Principles the General Phaenomena of the Visible
Creation; and Particularly the Via Lactea...(London: 1750). Of
humble origin. Wright began as a clock and instrument maker and
eventually acquired a considerable proficiency as a tutor, lecturer,
and writer on mathematics, navigation, and astronomy. In 1742 he
was offered, but declined a professorship in the Imperial Academy
of St. Petersburg. His Original Theory attracted some notice on the
Continent but seems to have been ignored in England. In the United
States it found a belated champion in the eccentric but able naturalist
C. S. Rafinesque, who undertook to reprint it at Philadelphia in 1837
under the title: The Universe and the Stars, or the Theory of the Visible
and Invisible Creation. Said Rafinesque: “We have not yet found him
quoted any where, and a PHILOSOPHER AND ASTRONOMER, .
equal to Plato, Copernic, Newton and Herschell [sic], was to this day
nearly unknown, until we found his work, and determined at once to
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restore him to life and fame.” Actually, the scientific world paid little
attention to Wright until Augustus De Morgan rehabilitated him in an
article in The Philosophical Magazine in 1848 (“An Account of the
Speculations of Thomas Wright of Durham,” The London, Edinburgh
and Dublin Philosophical Magazine and Journal of Science, XXXII
[January-June, 1848], 241 ff.). F. A. Paneth, “Thomas Wright of
Durham,” Endeavour, IX (1950), 117-24, contains a good account of
Wright with reproductions of some of the plates of the Original Theory
and a bibliography of writings by Wright and about him. Edward
Hughes, “The Early Journal of Thomas Wright of Durham,” Ann. Sci.,
VII (March 28, 1951), 1-24, reproduces Wright’s private journal and
describes some Wright manuscripts brought to light in connection with
the bicentennial celebration of the publication of the Original Theory.

15. Thomas Wright, Original Theory, pp. 51-52.
16. Ibid., pp. 80-81. Conceptions similar to Wright’s were developed

independently by the Alsatian physicist Johann Heinrich Lambert
(1728-1777), in his Kosmologische Briefe iiber die Einrichtung des
Weltbaues, published at Augsburg in 1761. Lambert assumed the
stability and perfect contrivance of the present order of the universe
and made no attempt to account for its origin. Wright offered no
theory of cosmic evolution either, but he did visualize the dissolution
of worlds within the present system of nature. Thus, p. 76: “In this
great Celestial Creation, the Catastrophe of a World, such as ours, or
even the total Dissolution of a System of Worlds, may possibly be no
more to the great Author of Nature, than the most common Accident
in Life with us, and in all Probability such final and general Doom-
Days may be as frequent there, as even Birth-Days, or Mortality with
us upon the Earth.”

17. Immanuel Kant, Universal Natural History and Theory of the

y jaa)

Heavens..., in William Hastie, ed. And tr., Kant’s Cosmogony...
(Glasgow: 1900), p. 23. For a full account of the genesis, reception,
and importance of Kant’s theory of the heavens, see the “Translator’s
Introduction” to Kant’s Cosmogony.
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18. Ibid., p. 145.
19. Ibid., p. 26.

20. Letter from William Herschel to James Hutton, no date given,
quoted in Constance A. Lubbock, ed., The Herschel Chronicle. The
Life Story of William and His Sister Caroline Herschel (New York
and Cambridge: 1933), p. 59. This is a very interesting account of
the Herschels.

21. William Herschel, “On the Proper Motion of the Sun and Solar
System; with an Account of Several Changes That Have Happened
among the Fixed Stars Since the Time of Mr. Flamsteed,” reprinted
from Philos. Trans. Roy. Soc. London, LXXIII (1783) in The
Scientific Papers of Sir William Herschel Including Early Papers
Hitherto Unpublished (London: 1912), I, 108-30.

22. William Herschel, “Account of Some Observations Tending to
Investigate the Construction of the Heavens,” Scientific Papers, I,
158. The article appeared originally in the Philosophical Transactions
for 1784.

23. William Herschel, “On the Construction of the Heavens,” Scientific

Papers, I, 259. Original article in the Philosophical Transactions for
1785.

24.1bid., p. 225. See also Herschel’s “Catalogue of a Second Thousand
of New Nebulae and Clusters of Stars; with a Few Introductory

Remarks on the Construction of the Heavens,” Scientific Papers, I,
329-69.

25. William Herschel, “On Nebulous Stars, Properly so Called,”
Scientific Papers, I, 421-22, originally published in the Philosophical
Transactions for 1791. Herschel is quoting from his journal for
Nov. 13, 1790. Remarking on the phenomenon, he observes: “If the
point be a generating star, the further accumulation of the already
condensed, luminous matter, may complete it in time.”

26. William Herschel, “Astronomical Observations Relating to the
Sidereal Part of the Heavens...,” Scientific Papers, II, 541. See also
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his “Astronomical Observations relating to the Construction of the
Heavens,” in the same volume, 459-97. These two papers in the
Philosophical Transactions; the first in 1814, the second in 1811.

27. William Herschel, “On the Nature and Construction of the Sun and
Fixed Stars,” Scientific Papers, I, 484; original in the Philosophical
Transactions for 1795. For Herschel’s conversation with Napoleon
and Laplace, see Lubbock, Herschel Chronicle, p. 310.

28. Review of Herschel’s “Catalogue of a Second Thousand of New
Nebulae and Clusters of Stars...” in The Monthly Review, Il
(London: 1790), 158-59. See also Lubbock, Herschel Chronicle, p.
196-98 on the reception of Herschel’s theories.

29. Pierre-Simon Laplace, Exposition du systéme du monde (Paris:
1796), 1I, 296-304. Laplace expanded the hypothesis in the 3rd
edition in 1808. In the 5th edition (1824), the last published during
his lifetime, the nebular hypothesis was placed in a note at the end of
the work, the famous Note VII. The English translation by the Rev.
Henry H. Harte (Dublin: 1830) is based on the 5th French edition.

30. P-S. Laplace, The System of the World, H. H. Harte, tr., (Dublin:
1830), 332-33. In the same note Laplace acknowledges his debt to
Herschel.

31. Laplace, Exposition du systéme du monde, 11, 311.
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1. Thomas Burnet, The Sacred Theory of the Earth...(7th ed.; London:

2.

1759), 1, 66-67. The work was first published in Latin (London:
1681); the first English translation appeared in 1684. Besides the
standard histories of geology, see Katherine Collier, Cosmogonies
of Our Fathers. Some Theories of the Seventeenth and Eighteenth
Centuries (Columbia University Studies in History, Economics
and Public Law, No. 402), New York: 1934; Carl C. Beringer,
Geschichte der Geologie und des geologischen Weltbides (Stuttgart:
1954); Edwin T. Brewster, This Puzzling Planet...(Indianapolis:
1928); Ruth Moore, The Earth We Live On (New York: 1956); Don
C. Allen, The Legend of Noah (Urbana, III: 1949).

Bumnet, Sacred Theory, 1, 5-6.

3.Ibid., I, 132.
4. Tbid., 1, 47-49. Victor Harris, All Coherence Gone (Chicago: 1949)

discusses the prevalence of the decay-of-nature theme in seventeenth-
century England.

5. Cecil Schneer, “The Rise of Historical Geology in the Seventeenth

Century,” Isis, XLV (1954), 256-68, advances an interesting
hypothesis concerning the connection between antiquarian
researches and the growth of interest in the history of the earth in
this period. See also William Henry Fitton, “Notes on the History of
English Geology,” The London, Edinburg and Dublin Philosophical
Magazine and Journal of Science, 3rd Ser., I (1832), 147-60, 268-75,
442-50; 11 (1833), 37-57. See also Robert Lenoble, La Géologie au
milieu du XVIle siécle (Paris : 1954).

6. Hooke’s various papers on fossils were published in The Posthumous
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Works of Robert Hooke...Richard Waller, ed., (London: 1705), 279-
328. John Ray was equally convinced that the fossils were organic
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remains. See Charles E. Raven, John Ray Naturalist (Cambridge:
1942), Chap. 16.

7. Hooke, Posthumous Works, p. 290. Paper read September, 1668.
8. Ibid., p. 327-28. Paper read September 15, 1668.

9. Ibid., p. 321. Paper read September 15, 1668.

10. Ibid., p. 435-36. Paper read May 29, 1689.

11. Ibid., p. 450. Paper read July 25, 1694.

12. Nicolaus Steno, The Prodromus of Nicolaus Steno’s Dissertation
Concerning a Solid Body Enclosed by Process of Nature within a
Solid: An English Version with an Introduction and Explanatory
Notes, John B. Winter, tr. And ed., (University of Michigan Studies,
Humanistic Series, XI, Part II [Ann Arbor: Michigan. 1950]).
Steno was born in Copenhagen on January 10, 1638, the son of a
goldsmith. He studied at Copenhagen, Leyden, and Paris before
accepting an appointment as physician to Grand Duke Ferdinand II
in 1665. Ten years later he exchanged a career devoted to science
for one dedicated to religion. Converted to Catholicism in 1667, he
took Holy Orders in 1675, was appointed Bishop of Titopolis and
Apostolic Vicar of North Germany and Scandinavia the following
year, and gave himself completely to the Church until his death in
1686. Oldenburg’s translation of the Prodromus was reviewed in the
Philos. Trans. Roy. Soc. London, VI (1671), 2186-87.

13. Steno, Prodromus, p. 263.
14. Ibid., p. 269.

15. John Woodward, An Essay Towards a Natural History of the
Earth...with an Account of the Universal Deluge: and of the Effects
It Had upon the Earth (3rd ed.; London: 1723), 167. The first edition
appeared in 1695.

16. Ibid., p. 49.
17. Ibid., p. 94.

18. Antonio Lazzaro Moro, De’ Crostacei e degli altri marini corpi che
si truovano su’ monti (Venice: 1740); Bernard de Jussieu, “Examen
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des causes des impressions des plantes marquées sur certaines
pierres des environs de Saint-Chaumont dans le Lyonnois, » Hist.
Acad. Roy. Scis., (1718) (Paris : 1741), pp. 287-97 (Fontenelle’s
comments pp. 3-6) ; R. A. Ferchault de Réaumur, « Remarques sur
les coquilles fossiles de quelques cantons de la Touraine, & sur les
utilités qu’on en tire, » Hist. Acad. Roy. Scis., (1720), pp. 400-416
(Fontenelle’s comments pp. 5-9).

19. George Louis Leclerc, Comte de Buffon, A Natural History. General

and Particular ;..., William Smellie, tr., (3rd ed.; London: 1791), I,
34,

20. In a posthumous work entitled Telliamed: ou Entretiens d’un

philosophe indien avec un missionaire frangais...(1748), Benoit
Demaillet (1656-1738) advanced the hypothesis that the continents
had been formed in the bosom of a gradually retreating ocean. He
attempted to estimate the rate of subsidence of the primitive ocean
and arrived at a figure which implied that the earth was much older
than generally supposed. He also suggested that land animals,
including man, were derived from sea-creatures. Despite the novelty
of his views and his rejection of the Deluge as an explanation of
terrestrial phenomena, Demaillet was more classical than modern in
his view of nature. Eternal recurrence, not evolution, was his theme.
Moreover, by casting his speculations in the form of a romance he
lessened their appeal to men of science. Whether Buffon drew on him
is doubtful, since Buffon’s theory of the earth, though not published
until 1749, was composed several years earlier.

21. Buffon, Natural History Smellie, tr., (3rd ed.) I, 365-66.

22.1bid., I. 485.

23.1Ibid., I, 57-8.

24. Ibid., I, 13.

25. Buffon, Histoire naturelle, générale et particuliére..., IV (Paris :

1753), xii.

26. Johann Gottlob Lehmann, Versuch einer Geschichte von Floetz-

Gebiirgen. ..(Berlin: 1756).

27. Ibid., pp. 84-85.
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28. Jean Etienne Guettard, “Quelques Montagnes de la France qui ont
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été des volcans, » Hist. Acad. Roy. Scis., (1752), pp. 27-59. The
achievements of Guettard, Desmarest, and several others treated
in this chapter are vividly set forth in Sir Archibald Geikie’s The
Founders of Geology (London : 1905). See also Karl Alfred von Zittel,
History of Geology and Palaeontology to the End of the Nineteenth
Century, Maria M. Ogilvie-Gordon, tr. (London: 1901) and Frank
Dawson Adams, The Birth and Development of the Geological
Sciences (Baltimore: 1938). The Auvergne country is described with
handsome engravings by G. P. Scrope in The Geology and Extinct
Volcanos of Central France, (2nd ed.; London: 1858).

29. Nicolas Desmarest, “Sur 1’Origine & la nature du basalte a grandes

colonnes polygones, determinées par I’histoire naturelle de cette
pierre, observée en Auvergne, » Hist., Acad. Roy. Scis., (1771), pp.
705-75 ; « Mémoire sur le basalte. Troisi¢me partie, ou ’on traite du
basalte des anciens..., » Hist. Acad. Roy. Scis., (1773), pp. 599-670.

30. Nicolas Desmarest, « Extrait d’un mémoire sur la détermination

de quelques époques de la nature par les produits des volcans..., »
Observations sur la physique, sur ’histoire naturelle et sur les arts.. .,
XIII (1779), 117. The memoir was read before the Royal Academy
of Sciences in 1775.

31. Sir William Hamilton, Observations on Mount Vesuvius, Mount

Etna, and Other Volcanos: in a Series of Letters, Addressed to the
Royal Society...(London: 1772), p. 160. Hamilton adds, p. 161:
“May not subterraneous fire be considered as the great plough...
which Nature makes use of to turn up the bowels of the earth, and
afford us fresh fields to work upon, whilst we are exhausting those
we are actually in possession of...?”” He concludes his last letter with
reflections concerning “the great changes our globe suffers, and the
probability of its great antiquity.”

32. Rudolf Raspe, An Account of Some German Volcanos and Their

Productions. .. Published as Supplementary to Sir William Hamilton’s
Observations on the Italian Volcanos (London: 1776), pp. 110-11.

\YY



33. Giovanni Arduino, Sagio fisico-Mineralogico di lythogonia,
e orognosia...Tratto dal tomo V.degli Atti della R. Accademia
delle Scienze di Siena [1774], in Raccolta di memorie chimico-
mineralogische, metallurgiche, e orittografische del Signor Giovanni
Arduino, e di alcuni suoi amici, tratte dal Giornale d’Italia, Uc...
(Venice: 1775), pp. 138-39. The ideas developed in this paper of
1774 were indicated more briefly in 1760. See Due lettere del Signor
Giovanni Arduino sopra varie sue osservazioni naturali, in Angelo
Galogera, ed., Nuova raccolta d’opuscoli scientifici e filologici, VI
(Venice: 1760), xcvii-clxxx.

34. Arduino, Sagio fisico-mineralogico, p. 201.

35. Abraham Wemer, Kurze Klassification und Beschreibung der
verschiedenen gebirgsarten (Dresden: 1787), p. 25.

36. J. F. d’Aubuisson, An Account of the Basalts of Saxony, with
Observations on the Original of Basalt in General, P. Neill, tr.
(Edinburgh: 1814), pp. 239-40. Says Aubuisson: “The remarkable
reserve of Wemner, has prevented him hitherto from giving to the
world any full exposition of his geological doctrines; but what I
have now stated, I know to accord with his sentiments.” For another
exposition of Werner’s doctrines, sec Robert Jameson, System of
Mineralogy...(Edinburgh: 1808), III. Jameson was Wemer’s most
devoted and influential Scotch disciple.

37. Peter Simon Pallas, Observations sur la formation des montagnes, et
les chagemens arrivés a notre globe, pour servir a ’histoire naturelle
de M. le Comte de Buffon (Paris : 1782), p. 76. Zittel says that this
work was first published by the St. Petersburg Academy in 1777.
More famous and substantial than Palla’s work on mountains was
Horace Bénédict de Saussure’s Voyages dans les Alpes, the first
volume of which appeared in 1779. Important as he is in the history
of geology, Saussure contributed little to the general theory of the
earth. Like Desmarest, he shunned speculation and emphasized field
work. Insofar as he theorized, he leaned toward Werner’s teachings,
resorting to earthquakes and violent deluges to explain the presence
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of granite boulders on the calcareous slopes of Mount Saléve and in
the crevices of the Jura. In his later volumes he toyed with the idea
that subterranean fires had fractured the concentric strata formed in a
primeval ocean; on the whole, however, he was indicated to suppose
periodic resurgences and disturbances of the ocean, caused perhaps
by astronomical events affecting the inclination of the earth’s axis.
See Vol. I, 150, 156, 184-5; II (1786), 118-19, 339-40, 403-4; III
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. John Ray, three Physico-Theological Discourses...(3rd ed.; London:

1713), pp. 49-50. The other quotation in the paragraph is from Ray’s
Travels Through the Low-Countries, Germany, Italy, and France...
(2nd ed.; London: 1738), 1, 106.

. Letter from Joseph Dudley, Roxbury, Mass., to the Rev. Cotton

Mather, July 10, 1706, quoted in full in John C. Warren, The
Mastodon Giganteus of North America, (2nd ed. With additions;
Boston: 1855), 196-97.

. “An Extract of Several Letters from Cotton Mather, D. D. to John

Woodward, M. D. and Richard Waller, Esq.; S. R. Secr.,” Philos.
Trans. Roy. Soc. London, XXIX (1714-1716), 63.

. Sir Hans Sloane, “An Account of Elephants’ Teeth and Bones Found

Underground,” Philos. Trans. Roy. Soc. London, XXXV (1727-
1728), 468.

. Sir Hans Sloane, “Of Fossil Teeth and Bones of Elephants. Part the

Second,” Philos. Trans. Roy. Soc. London, XXXV (1727-1728), 498.

6. John P. Breyne, “A Letter from John Phil. Breyne, M. D. F. R. S. to Sir

Hans Sloane, Bart. Pres. R. S. with Observations, and a Description
of Some Mammoth’s Bones Dug up in Siberia, Proving Them to
Have Belonged to Elephants,” Philos. Trans. Roy. Soc. London, XL
(1737), 124-38.

7. Georges Louis Leclerc, Comte de Buffon, “Animaux communs aux deux

continents,” Histoire naturelle, générale et particuliére,...in P. Flourens,
ed., Euvres complétes de Buffon (Paris : 1853-1855), 111, 53-54.

8.Jean M. L. Daubenton, « Mémoire sur des os et des dents remarquables
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par leur grandeur, » Mém. Acad. Roy. Sci. Paris, (1762), 206-29.
Buffon, Buvres, III, 247-49.
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9. Letter from James Wright to John Bartram, August 22, 1762, quoted
by G. G. Simpson, “The Discovery of Fossil Vertebrates in North
America,” Jour. Paleon., XVII (1943), 36.

10. Croghan’s journal of the expedition in 1765 is printed in The
Monthly American Journal of Geology and Natural Science, |
(1831), 257-72. A journal of the second expedition was kept by
Capt. Harry Gordon. The relevant parts of this journal are quoted in
W. R. Jillson’s Big Bone Lick. An Outline of Its History, Geology
and Paleonthology...Big Bone Lick Association Publications: No.
1 (Louisville, Ky.: 1936), 16 ff., and in E. M. Kindle, The Story
of the Discovery of Big Bone Lick, in The Kentucky Geological
Survey, Ser. VI, XLI (Frankfurt, Ky.: 1931), 198 ff. The most careful
and exhaustive discussion of the early fossil discoveries in the Ohio
country is contained in two articles by George Gaylord Simpson:
“The Beginnings of Vertebrate Paleontology in North America,”
Proc. Amer. Philos. Soc., LXXXVI (1943), 130-88; “The Discovery
of Fossil Vertebrates in North America,” Jour. Paleon., XVII (1943),
26-38. The accounts of Jillson and Kindle should be checked against
Simpson’s findings. The standard biography of Croghan is Albert
T. Volwidr’s George Croghan and the Westward Movement, 1741-
1782 (Cleveland: 1926).

11. Peter Collinson, “An Account of Some Very Large Fossil Teeth,
Found in North America...,” Philos. Trans. Roy. Soc. London, LVI]
(1767), 464-67; “Sequel to the Foregoing Account of the Large
Fossil Teeth,” ibid., 468-69. According to Collinson, the Shelburme
collection included two large tusks, a jaw-bone with two pronged
teeth in it, and several separate teeth; Franklin’s included four tusks
in varying condition, a vertebra, and three large, pronged teeth.

12. William Hunter, “observations on the Bones Commonly Supposed
to Be Elephant Bones, Which Have Been Found near the River Ohio
in America,” Philos. Trans. Roy. Soc. London, LVIII (1769), 45.

13. See Franklin’s letter to George Croghan, August 5, 1767, and that
to the Abbé Chappe, January 31, 1768, in A. H. Smyth, ed., The
Writings of Benjamin Franklin (London: 1907), V, 39-40, 92-93.
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14. Buffon, Des Epoques de la nature, oeuvres, IX, 455-660. For a
discussion of the teeth figured by Buffon in the « Notes justificatives, »
see Osborn, Proboscidea : A Monograph of the Discovery, Evolution,
Migration and Extinction of the Mastodonts and Elephants of the
World (New York : 1942), I, 131 ff. See also L. P. Tomachoff, “The
Carcasses of the Mammoth and the Rhinoceros Found in the Frozen
Ground of Siberia,” Trans. Amer Philos. Soc., n. s. XXIII, Part I
(1929), 5-74.

15. “A Description of Bones, &c. Found near the Ohio River,”
Columbian Magazine, I (November, 1786), 106. See also Samuel
H. Parsons, “Discoveries Made in the Western Country, by General
Parsons,” Mem. Amer. Acad. Arts Scis., II, Part I (1793), 119-27.

16. Robert Annan, “Account of a Large Animal Found near Hudson’s
River,” Mem. Amer. Acad. Arts Scis., II, Part I (1793), 163-64.

17. Thomas Jefferson, Notes on Virginia, in The Works of Thomas
Jefferson, P. L. Ford, ed. (New York and London: 1904), 111, 411.

18. Ibid., III, 427.

19. Thomas Jefferson, “A Memoir on the Discovery of Certain Bones of
a Quadruped of the Clawed Kind in the Western Parts of Virginia,”
Trans. Amer. Philos. Soc., IV (1799), 255-56.

20. Georges Cuvier, “Sur le Mégatherium, autre animal de la famille des
paresseux...dont un squelette fossile preque complet est conservé au
cabinet royal d’histoire naturelle 4 Madrid, » Ann. Mus. Nalt. Hist.
Nat. Paris, V (1804), 387. The same volume, pp. 358-76, contains
Cuvier’s «Sur le Mégalonix, animal de la famille des paresseux. .. dont
les ossemens ont été découverts en Virginie, en 1796.» For Wistar’s
account, see Trans. Amer. Philos. Soc., IV (1799), 526-31. Prof.
George Gaylord Simpson characterizes it as «a model of cautions,
accurate scientific description and inference, an achievement almost
incredible in view of the paleontological naiveté of his associates of
the lack of comparative materials.” See Simpson, “Beginnings of
Vertebrate Paleontology,” p. 153, for a thorough discussion of the
discovery and interpretation of the reains of the megalonix.
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21. George Tumer, “Memoir on the Extraneous Fossils Denominated
Mammoth Bones; Principally Designed to Show That They Are the
Remains of More Than One Species of Non-Descript Animal,” Trans.
Amer. Philos. Soc., IV (1799), 518. Turner moved to Philadelphia
about 1792. He was elected curator of the American Philosophical
Society in 1800 but was expelled soon after for defrauding the
Society of $500.

22, Nicholas Collin, “Philological View of Some Very Ancient Words
in Several Languages,” Trans. Amer. Philos. Soc. IV (1799), 506-7.

23. John Drayton, A View of South Carolina, as Respects Her Natural
and Civil Concems (Charleston: 1802), p. 46.

24. Georges Cuvier, “Mémoire sur les espéces d’éléphants vivantes et
fossils,” Mém. Inst. Nat. Scis. Arts, II (1799), I-22. For a history
and bibliography of the nomenclature of the mammoth and the
mastodont, see Osborn, Proboscidea, I, 165 ff, 1363 T ; II, 1117-24.

25. Ibid., pp. 20-21.

26. James G. Graham, “Further Account of the Fossil Bones in Orange
and Ulster Counties: in a Letter from Dr. James G. Graham, one of the
Senators of the Middle District, to Dr. Mitchill; dated Shawangunk,
Sept. 10, 1800,” Medical Repository, IV (1801), 212.

27. “Medical and Philosophical News,” Medical Repository, IV (1801),

419-20. Miller’s letter to the editor appears in the same volume, p.
212.

28. Livingston’s letter dated Jan. 7, 1801, is quoted by Jefferson in his
reply to Wistar, dated Washington, Feb. 3, 1801, printed in Lipscomb,
The Writings of Thomas Jefferson, X, 196.

29. Rembrandt Peale, An Historical Disquisition on the Mammoth, or
Great American Incognitum...(London: 1803), 32-33. For another
detailed account of the expedition, with quotations from C. W. Peale’s
diary, see Charles C. Sellers, Charles Willson Peale (Philadelphia:
1947), 11, 127-37.

30. Concemning the Peales’ stay in London, see Sellers, op. cit., II,
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167 ff. See also the letter written by C. Roume, private agent of the
French Government in Santo Domingo and a close friend of C. W.
Peale, published in The Philosophical Magazine, XIII (1802), 206-
7. Roume was one of those invited to inspect the first skeleton with
the members of the American Philosophical Society. In this letter
to an unidentified person in France he describes Peale’s plants for a
European tour. He adds: “I beg you will communicate these details
to the National Institute. Get Mr. Peale chosen as a corresponding
member. You will not repent it. I have already prevailed on him to
send his son first to France; and I have promised that you will give
him a good reception, and present him to the Institute, who certainly
will not fail to induce the first consul to purchase the skeleton which
Mr. Peale jun. will bring with him, either that it may be deposited in
the National Museum immediately, or after he has been allowed to
exhibit it in different parts of Europe.”

31. Peale, Historical Disquisition, pp. 90-91. See also Peale’s “A Short

Account of the Mammoth,” The Philosophical Magazine, XIV
(1802), 162-69.

32.The Ann. Mus. Natl. Hist. Nat. Paris, VIII (1806), contain the memoirs
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referred to: “Sur les Eléphants vivans et fossils,” 1-58, 93-155, 249-
69 ; « Sur le Grand Mastadonte..., » 270-312 ; « Sur Différentes
Dents du genre des mastodontes..., » 401-20 ; « Résumé général
de ’histoire des ossemens fossiles de pachydermes..., » 420-24.
Conceming the discovery of a woolly mammoth carcass in 1806 see :
Michael Adams, “Some Account of a Journey to the Frozen Sea, and
of the Discovery of the Remains of a Mammoth,” The Philosophical
Magazine, XXIX (1807-1808), 141-53; Tolmachoff, op. cit., pp. 23-
24; Osbom, Proboscidea, II, 1148; Wilhelm Gottlieb Tilesius von
Tilnau, “De skeleto mammonteo Sibirico ad maris glacialis littoral
anno 1807, effosso, cui praemissae elephantini generis spercierum
distinctiones,” Mém. Acad. Imp. Sci. St. Petersburg, V (1812), 406-
513; Henry H. Howorth, The Mammoth and the Flood...(London:
1887). It should be noted that the Peales were not the only Americans
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who provided Cuvier and his European colleagues with information
and specimens. Jefferson had a keen sense of the importance of this
kind of contribution to the progress of science. In 1807 he arranged
for Captain William Clark to make a collection of bones at Big
Bone Lick in Kentucky. When these specimens arrived at the White
House, Jefferson allowed Dr. Caspar Wistar to select some of them
for the collections of the American Philosophical Society; he then
took a few for his own cabinet at Monticello and sent the rest to the
National Institute of Arts and Sciences in Paris. (See Jefferson’s letter
to Wistar, March 20, 1808, quoted in Jillson. Big Bone Lick, pp. 53-
54.) Benjamin Smith Barton, professor of natural history and materia
medica at the University of Pennsylvania, carried on an extensive
correspondence with European naturalists. It was he who kept
Cuvier informed of discoveries in America and called his attention
to the references to fossil teeth and bones in American writings, such
as Drayton’s View of South Carolina. Some of his letters to Cuvier
were published in The Philadelphia Medical and Physical Journal,
edited by Barton during its brief existence, and in his Archaelogiae
Americanae Telluris collectanea et specimina. Or Collections, with
Specimens, for a Series of Memoirs on Certain Extinct Animals and
Vegetables of North America. Part First (Philadelphia: 1814). See
also his “Letter to Mr. Lacépéde, of Paris, on the Natural History of
North America,” The Philosophical Magazine, XXII (1805), 97-103;
204-11.

33. Georges Cuvier, “Résumé général de I’histoire des ossemens fossils

de pachyderms, des terrains meubles et d’alluvion, » Ann. Mus.
Natl. Hist. Nat. Paris, VIII (1806), 422. See Osbom, “History of the
classification of the Mastodontoidea, Families and Subfamilies,”
Proboscidea, I, Chap. V, for subsequent modifications of Cuvier’s
classification.

34. Jean Baptiste Pierre Antoine de Monet, Chevalier de Lamarck,
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“Mémoires sur les fossiles des environs de Paris..., » Ann. Mus.
Natl. Hist. Nat. Paris, I (1802), 302-3.
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35. James Parkinson, Organic Remains of a Former World...(London:
1804-1811), I, 467. On the formation of coal measures see I, 238 ff.

36. Ibid., I11, 455.

37. Georges Cuvier, Essay on the Theory of the Earth.. ., (1st American
ed.; New York: 1818), p. 44.

38. Ibid., pp. 172-73.
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Scripus & Schoenus — Tripetaloideae
IV. Graminae 54

Cenchrus & Cynosurus — Calamariae
V. Tripetaloideae 8

Butomus — Palmae

Sagittaria — Ensatae

Juncus — Calamaria

VI. Ensatae 10

Ixia — Tripetaloideae

Crocus — Spathaceae
Gladiolus — Orchideae

Iris — Coronariae

VII. Orchideae 11

Serapis — Ensatae

VIII. Scitamineae 13

IX. Spathaceae 12
Colchicum — Ensatae
Erythronium — Coronariae
X. Coronariae 20

Lilium & Maragon — Ensatae
Tulipa — Sparthaceae
Amaryllis — Sarmentaceae
XI. Sarmentaceae 21
Alstroemeria — Coronariae
XII. Oleraceae 36

XIII. Succulentae 29

Sedum

XIV. Gruinales 14

Linum — Caryophylleae
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XV. Inundatae 10

XVI. Lacking

XVIL. Calycanthaceae 17
Rhexia — Bicomes

XVIII. Bicornes 23
Kalmia — Calycanthemae
XIX. Hesperideae 19

XX. Rotaceae 14

XXI. Preceae 12

XXII. Caryophylleae 31
Lychnis — Gruinales
XXIII. Trihalatae 13
XXIV. Corydales 10
Fumaria — Rhoeadeae
XXV. Putamineae 8
Capparis — Rhoeadeae
XXVI. Multisiliquae 24
Trollius — Rhoeadeae
XXVII. Rhoeadeae 6
Chelidonium — Corydales
Sanguinaria — Fumarineae
Podophyllum — Multisiliquae
XXVIIL Luridae 19
Predalium & Datura — Personatae
XXIX. Campanaceae 15
Lobelia — Contortae
XXX. Contortae 25
XXXI. Asperulae 10
XXXII. Papilionaceae 55
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XXXIII. Lomentaceae 10
XXXIV. Cucurbitaceae 12
XXXV. Senticosae 12
XXXVI. Pomaceae 10
XXXVII. Columniferae 43
XXXVIIL. Tricoccae 35
XXXIX. Siliquosae 31

XL. Personatae 63

Martynia & Barleria — Luridae
XLI. Asperifoliae 21

XLII. Verticillatae 39

XLIII. Dumosae 19

XLIV. Sepiariae 9

XLV. Umbellatae 50

Sium & Ninsi — Hederaceae
XLVI. Hederaceae 7

Panax — Umbelliferae

XLVIL Stellatae 25

Phyllis — Umbelliferae
XLVIIIL Aggregatae 30
Dipsacus & Globularia — Compositae
XLIX. Compositae 120
Capitatae

Sphaeranthus & Echinops — Aggregatae
L. Amentaceae 14

Cas.uan'na — Filices

Betula — Coniferae

LI. Coniferae 7

Cupressus — Amentaceae
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LII. Coadunatae 8
LIIIL. Scabridae 12
LIV. Miscellaneae
LV. Filices 18
Zamia & Cycas — Palmae
Osmunda regalis — Musci
LVI. Musci 10
Lycopodium clavatum — Filices
Hypnum — Algae
LVII. Algae 12
Jungermannia — Muscae
Marchantia & Tremella — Fungi
LVIII. Fungi 11
Agaricus & Peziza — Algae
7. C. Linnaeus, The Elements of Botany...Being a Translation of the

Philosophia Botanica and OtherTreatises of the Celebrated Linnaeus,
Hugh Rose , tr. (London: 1775), pp. 51-52.

8. Ibid., p. 232. See also The ‘Critica Botanica’ of Linnaeus, Sir Arthur
Hort, tr. (London: 1938), pp. 196-97.

9. Linnaeus, Elements of Botany, p. 169.

10. C. Linnaeus, A Dissertation on the Sexes of Plants, J. E. Smith, tr.
(Dublin: 1786), pp. 55-56.

11. C. Linnaeus, A System of Vegetables, According to Their Classes,
Orders, Genera, Species with Their Characters and Differences.
Translated from the 13th Edition (Lichfield, England: 1782), p. 26.
Concerning the genera the passage cited reads: “That Nature then
intermixed these generic plants by reciprocal marriages (which did
not change the structure of the flower) and multiplied them into all
existing species; excluding however from the number of species, the
mule-plants, produced from these marriages, as being barren. Each
Genus therefore is natural, Nature assenting to it, if not making it”.
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12. Pulteney, General View, p. 556. In the Genera plantarum Linnaeus
says that the crossing of the original species of each genus with the
species of other genera may have taken place “either in the beginning
or in the process of time.” (Linnaeus, The Families of Plants...
Translated from the Last Edition.. .(Lichfield, England: 1787), I,
p.Ixiv.) See also in this connection, Guyenot, Les Sciences de la vie,
pp- 368 ff.; Zirkle, Beginnings of Plant Hybridization.

13. C. Linnaeus, Species plantarum..., (2nd ed.; Leyden: 1763), II,
1266. This example and others are given in Edward L. Greene,
“Linnaeus as an Evolutionist,” Proc. Washington Acad. Of Scis. XI
(1909), 21 ff. Greene summarizes his argument on p. 25: “My own
impression is that few if any of the plants thought by Linnaeus to be
hybrids are at all of that origin, according to the views of modemn
botanists...But what I have herein...clearly shown is, not only that
Linnacus accepted and admitted to his books, as species, forms he
thought of as developed from other species, not by any crossing, but
through mere environment - natural environment in some instances,
artificial in others. And this bent of his mind was so strong that he
could scarcely admit two members of a genus to be speciafically
distinct if found to occur always under the same physical conditions.”
Greene thiks that Linnaeus was an evolutionist at heart but feared
to proclaim his views openly. However, the passage in Linnaeus’
diary which deals with the origin of species stresses the accidents of
interbreeding rather than the influence of the environment.

14. As quoted without citation by A. G. Nathorst, “Carl con Linné as a
Geologist,” Annual Report of the Smithsonian Institution (1908), p.
731.

15. Ibid., passim.

16. Linnaeus, Reflections on the Study of Nature, pp. 5-6. See also
General System of Nature, VII, 3: “Genuine remains of the general
deluge, as far as I have investigated, I have not found: much less
the adamitic earth: but I have everywhere seen earths formed by the
dereliction or deposition of waters, and in these the remains of a long
and gradual lapse of ages.”
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17. D. H. Stoever, The Life of Sir Charles Linnaeus (London: 1794),
xii. For an account of Linnaeus anthropology, see Chapter 6, below.

18. Linnaeus, Elements of Botany, pp. 152-53.

19. Ibid., p. 438. Sect. CCLXXXIII, pp. 331-32, sets forth Linnaeus’
program of research and experimentation aimed at distinguishing
the species from varieties: “Now that which promises certainty in
distinguishing the species from the varieties, is to cultivate them in
the most different and various soils; to examine attentively all the
parts of a plant; to examine the fructification in all its parts...; to
inspect the orher species of the same genus; to attend to the constant
laws of nature, which proceeds by slow degrees; to observe the
remote modes of varieties; and, lastly, to place the species under the
next different genus.” In The Families of Plants, I, Ixvii, Linnaeus
declares: “I acknowledge no authority but inspection alone in
Botany...”

20. Buffon, Natural History, General and Particular, William Smellie,

tr., V1, 250. For a recent account of Buffon’s life and work, see Leon
Bertin and others, Buffon (Les Grands Naturalistes frangais, Roger
Heim, ed., Paris: 1952). See also Louis Roule, Buffon et 1a description
de la nature (Paris: 1924); P. Flourens, Histoire des travaux et des
idées de Buffon (Paris : 1850). A comprehensive bibliography of
works by and about Buffon is given in Jean Piveteau, ed., ceuvres
philosophiques de Buffon (Corpus général des philosophes frangais,
publié sous la direction de Raymond Bayer, Auteurs Modernes, XLI,
1, Paris : 1954), 512-70.

21. Loc. cit.

22. Buffon, « De la Maniére d’étudier et de traiter 1’histoire naturelle,»

ceuvres complétes de Buffon..., P. Flourens, ed., (Paris : 1853-
1855), 1, 48. In this connection see Arthur O. Lovejoy, « Buffon and
the Problem of Species, » Popular Sciende Monthly, LXXIX (1911),
464-73, 554-61.

23. Buffon, Natural History, III, “The Hog,” 503. See also IV, “The
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Bat,” 318.
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24.1bid., V, “The Armadillo,” 362-63. Believing the order of description
to be quite arbitrary, Buffon proposed to describe domestic animals
first, since they were better known and more useful to man than wild
beasts. “Is it not better to follow the horse, which is soliped, with the
dog, which is fissiped and which is accustomed to follow him in fact,
than with a zebra, which is little known to us and which has perhaps
no other affinity with the horse than to be soliped?” (ceuvres, I, 53.)

25. Ibid., II, “Examination of the Different Systems of Generation,”
66. These passages contain an excellent statement of Buffon’s
metaphysical position. He was impressed with the high degree of
abstraction involved in scientific reasoning and warned against
the fallacy which A. N. Whitehead was later to call “the fallacy of
misplaced concreteness.”

26. Ibid., II, “Of Reproduction in General,” 28.

27. Ibid., III, “Of the Nature of Animals,” 287, 299; “The Hog,” 505.
28. Ibid., VIII, “Of Apes,” 62-63; III, “Of the Nature of Animals,” 216.
29. Ibid., I, “Of Reproduction in General,” 28.

30. Ibid., II, 29-30; “Of Nutrition and Growth,” 46-47.

31. Ibid., IV, “Of Camivorous Animals,” 169.

32. Ibid,, II, “Of Reproduction in General,” 34.

33. Ibid., II, “Of Nutrition and Growth,” 48. A theory of organic
phenomena similar in some respects to Buffon’s was propounded
by Pierre Louis Moreau de Maupertuis. In his Vénus physique
(1745) Maupertuis invoked the force of attraction to account for
the formation of the foetus: “Suppose that there are in each of the
seeds particles destined to form the heart, the head, the entrails,
the arms, the legs, and that these particles have each a greater
affinity for that one which must be its neighbor in the formation
of the animal than for any other; the foetus will then form, and
would form even if it were a thousand times more highly organized
than it is.” He showed how deviant forms might arise the various
combinations of these particles and how they might be perpetuated
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from generation to generation by human selection or, possibly, by
environmenta: influence. In another work, published anonymously
in 1751 and subsequently translated into French under the title
Systéme de la nature, Maupertuis took the position that the attraction
of the particles for each in the formation of the foetus could only
be explained by supposing that every bit of matter prossesses in
some degree properties analogous to intelligence, desire, aversion,
and memory. So that each atom of the seminal fluid conserves a
kind of memory of its former situation in the animal body even after
the dissolution of that body. Having, as he thought, strengthened
his theory of generation by this assumption, he proceeded to show
how the theory would account for spontaneous generation, normal
generation, the formation of monsters, the sterility of hybrids, and
the proliferation of novel types. New species, he wrote, “would have
owned their origin only to some fortuitous productions in which the
elementary particles would not have retained the order which they
had in the mother and father animals; each degree of error would
have made a new species, and, by repeated deviations, there would
have arisen the infinite diversity of animals which we see today, a
diversity which perhaps still increases with time, but to which the
succession of ages makes but imperceptible additions.” (Systéme de
la nature, in oeuvres de Maupertuis [Lyons” 1756], II, Sect. XLV, 148
; Vénus physique, in ibid., II. 89.) For a more extended discussion
of Maupertuis’ speculations, see Chapter 8 below ; also Rostand,
Evolution des espéces, pp. 31-32, Guyenot. Les Sciences de la vie,
pp. 389-93. Lovejoy, “Some Eighteenth Century Evolutionists,”
Popular Science Monthly, LXV (1904), 238-51, A. C. Crombie, “P.
J. Maupertuis, FR.S. 1698-1759, précurseur du Transformisme,”
Reveue de Synthése, LXXVIII (1957), 35-56. The transformist
implications of Maupertuis’ argument were given wide publicity,
not to say notoriety, in Diderot’s Pensées sur ’interprédation de la
nature, published in 1754.

34. Ibid., VII, “Second View of Nature,” 96-97.
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35. Ibid., VII, “Second View of Nature,” 90. See also IlI, “The Ox,”
423-24,

36. Ibid., IV, “Of Wild Animals,” 68.

37. Ibid., II, “Of the Nature of Man,” 356; III, “Homo Duplex,” 299-
300, VIIL, “Of Apes,” 66-67; V, “The Lion,” 65.

38. Ibid., VIII “Of Apes,” 66; II, “Of the Nature of Man,” 366-67.

39.Ibid., III *“Of Domestic Animals,” 302. Although Buffon ranked man
first among living creatures, he insisted that all rankings of natural
productions were relative to human modes of perception. See II,2.

40. Ibid., III, “The Ass,” 405.

41. Ibid,, III, 406. Concerning plants Buffon wrote: “In plants, we have
not the same advantage; for, though sexes have been attributed to
them, and generic distinctions have been founded on the parts of
the fructification; yet, as those characteristics are neither so certain
nor so apparent as in animals; and, as the reproduction of plants can
be accomplished by several methods which have no dependence
on sexes, or the parts of fructification, this opinion has not been
universally received; and it is only by the misapplication of analogy,
that the sexual system has been pretended to be sufficient to enable
us to distinguish the different species of the vegetable kingdom.”
Ibid., I1, 10. Although Buffon used the criterion of ability to produce
fertile offspring as his test for distinguishing species, he recognized
that it was not an absolutely certain test, nor a practical one in many
cases.

42. Ibid., IV, “The Hare,” 141.

43. Unlike Linnaeus, Buffon believed in the possibility and actuality of
spontaneous generation. From his own microscopic observations and
those of J. T. Needham he thought to have demonstrated the existence
of organic molecules; the origin of intestinal worms, vinegar eels,
and the like might then be explained by supposing them to result
from chance combinations of organic molecules. In general, Buffon
regarded these creatures as incapable of reproduction in the ordinary
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manner, but he was forced to recognize some exceptions to this rule
and thus to make room for the possibility that ordinary species had
originated by spontaneous generation. This possibility, barely hinted
at in his early discussion of generation, was to assume the dignity of
a probability in his later writing. See his Natural History, II, 212-15,
252-53, 270, 347 ff. See also Jean Rostand, La Formation de 1’étre:
Histoire des idées sur la génération (Paris : 1930), Chap. IX.

44. Buffon, Natural History, III, « The Ass, » 402-3.

45.Ibid., 111, 411.

46. Ibid., VI, “The Mouflon,” 221.

47. Ibid., IV, “Of Wild Animals,” 66.

48. Ibid., III, “The Goat,” 487. Buffon believed, however, that
domestically produced varieties reverted to their original form
when returned to a state of nature. He suggested that experiments
be undertaken to determine the time required for wheat to revert to
its primitive type (IV, 12). He understood the process of artificial
selection clearly: “The life of the dog is short; his prolific powers are
great; and, as he is perpetually under the eye of man, whenever by
any accident, which is not uncommon in Nature, some individuals,
marked with singular characters, appeared, they would be perpetuated
by preventing their intermixture with any other kinds, as is done at
present when we want to procure new races of dogs, or of other
animals” (IV, “The Dog,” 10-11).

49. Ibid., IV, “Of Wild Animals,” 70-71; III, 344-45; VII, 397-98,428
ff.: VI, 156.

50. Ibid., VII, “Of the Degeneration of Animals,” 399, 400-408; V, 364,
VI, 98.

51.1bid., VII, 436-37, 414-15; V, 111ff.

52. Ibid., V, “Animals Common to Both Continents,” 129-39. Buffon
offered still another explanation in his Epoques de la nature (1778).
See below, Note 59.

53. Ibid., VII, “Of the Degeneration of Animals,” 448-50, 451-52; V,
123 ff.
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54. Ibid., IX, 302-3.

55. Ibid., V, “Animals Common to Both Continents,” 150; IX, 45 ff.
56. Ibid., V, 150.

57. Ibid., VII, “Of the Degeneration of Animals,” 420.

58. Ibid., VII, “The Two-Toed and Three-Toed Sloths,” 155.

59. Buffon, Epoques de la nature, in Histoire naturelle, générale et

particuliére, Supplément, IX (Paris : 1778), 264-65. Buffon went on
to suggest that animals of South America were smaller than those
of the other continents because they had been generated at a later
period in the earth’s history.

60. Buffon, “Addition a I’article des variétés dans la generation...& aux

y jaa)

articles ou il est question de la génération spontanée..., » Histoire
naturelle, Supplément, VIII, 59 ff. On p. 65 : « This replacement
of living Nature would be very incomplete at first, but in time all
the creatures which were unable to reproduce would disappear ; all
the bodies imperfectly organized and all the defective species would
vanish, and there would remain, as there remain or animals, and these
new beings would be, in general, similar to the old ones because,
the brute matter and the living matter remaining always the same,
the same general plan of organization and the same varieties within
particular forms would results. On this hypothesis one must suppose,
however, that this new nature would be shrunken, because the heat
of the globe is a power which influences the extension of the molds,
and this head being weaker today than it was at the beginning of our
nature, the largest species could not arise or could not arrive at their
present dimensions.” Here again Buffon brings in the “degenerate”
animals of South America by way of illustration. Maupertuis, too,
envisaged the possibility that the globe had formerly been denuded
of its flora and fauna by some cosmic catastrophe: “But it would not
be impossible that, if our earth should find itself again in some such
state as we have spoken of...after such a deluge or conflagration,
new unions of elements, new animals, and new plants, or rather
entirely new things would be produced again.” Systéme de la nature,
Sect. XLIX, p. 153.
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61. Buffon, Natural History, VIII, “Of Mules,” 33-34.
62. Ibid., VIII, “Of Mules,” 34-35; III, “The Goat,” 488; IX, 396, 409.

63. Jean Baptiste Pierre Antoine de Monet, Chevalier de Lamarck,
Histoire naturelle des animaux sans vertébres...(Paris : 1815-1822),
I, 317. The interpretation of the genesis of Lamarck’s evolutionary
hypothesis presented in this chapter differs markedly from that
recently advanced by Professor Charles Gillispie in two important
articles : « The Formation of Lamarck’s Evolutionary Theory, »
Arch. Int. Hist. Sci., XXXV (1956), 323-38; “Lamarck and Darwin
in the History of Science,” American Scientist, XLVI (1958),
388-409. According to Professor Gillispie, “Lamarck’s theory of
evolution was the last attempt to make a science out of the instinct...
that the world is flux and process, and that science is to study, not
the configurations of matter, nor the categories of form, but the
manifestations of that activity which is ontologically fundamental
as bodies in motion and species of being are not...Lamarck’s
philosophy, therefore, is no anticipation of Darwin but a medley
of dying echoes; a striving toward perfection: an organic principle
of order over against brute nature; a life process as the organism
digesting its environment; a primacy of fire, seeking to return to its
own, a world as flux and as becoming.” The present book is not the
place for an extended critique of this thesis. Suffice it to say that in
my opinion, Professor Gillispe seizes upon one aspect of Lamarck’s
writings and builds it into a philosophy of nature which he attributes
to Lamarck but which in many respects is plainly inconsistent with
Lamarck’s own statements. For a summary statement by Lamarck
himself of his philosophy of nature, see Part VI, pp.304-41, of his
History of Invertebrate Animals, entitled: “Concerning Nature, or
the Power, Mechanical so to Speak, Which Has Given Existence to
Animals, and Which Has Necessarily Made Them What They Are.”

64.1bid., I, 12, 121 ff., 53 ff.

65. Lamarck, Philosophie zoologique...(Paris: 1809), II, 172 ff,;
Lamarck, Histoire naturelle, I, 253 : « There are, then, degrees of
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intelligence, feeling, etc., because this is necessarily the case in
all which nature does.” Thus, Lamarck applied Buffon’s axiom of
nuance in nature to the phenomenon which Buffon excepted, namely,
intelligence.

66.1bid., I, 12, 121 ff,, 53 ff.

67. Lamarck, Philosophie zoologique, II, 174; also Histoire naturelle,
1,335 ff.

68. Lamarck, Histoire naturelle, I, 326-27.

69. Lamarck, Systéme des animaux sans vertébres...(Paris : 1801),
« Sur les fossiles, » pp. 406 ff. This work contains Lamarck’s
earliest statement of his evolutionary view. The sequence of ideas
is interesting. After stating that « extinct » forms are probably the
progenitors of living forms. Lamarck proceeds: “Every observant
and well-instructed man knows that nothing remains constantly in
the same state on the surface of the earth...But, if, as I shall try to
make clear elsewhere, the diversity of circumstances leads, in the
case of living beings, to a diversity of life-habits, a different mode of
existing, and consequently, to modifications or developments of their
organs and of the form of their parts, it must appear that insensibly
every living being whatsoever must vary in its organization and in
its forms. It is further apparent that all the modifications which it
undergoes in its organization and forms, in virtue of the circumstances
which influence this being, will propagate themselves by generation,
and that after a long series of ages, not only can new species, new
genera and even new orders be formed, but each species will have
varied necessarily in its organization and forms," After attempting
to explain the failure of some forms to change, Lamarck concludes:
"...however, one may not conclude that any species has really been
lost or annihilated. It is doubtless possible that among the largest
animals there have been some species destroyed as a result of the
multiplication of man in the places which they inhabit. But this
copjecture cannot be founded solely upon the consideration of
fossils; one cannot pronounce in this matter until every habitable part
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of the globe shall be perfectly known." Systéme des animaux sans
vertebres, pp. 409-11. Thus, Lamarck was, in his own way, averse
to the notion of a real extinction of one of nature's productions. He
left that nature had provided for the survival of her productions by
equipping them with the ability to change with changing conditions.
See also Philosophie zoologique, I, 77 ff., 64 ff.

70. Lamarck, Philosophie zoologique, I, 3; Histoire naturelle, 1. 257.
On pp. 197-98 of the latter: "...I am firmly convinced that the races
to which have been given the name species have only a limited or
temporary constancy in their characters, and that there is no species
which is absolutely constant. Doubtless they will subsist unchanged
in the places which they inhabit so long as the circumstances which
affect them do not change, do not force them to change their life-
habits."

71. Lamarck, Systéme des animaux sans vertébres, pp. 14-15.

72. Lamarck, Histoire naturelle, I, 181 ff., 185-86. In the lowest forms
of life, Lamarck explained, new developments were the product of
"mechanical causes," since these organisms did not prossess the
faculty of feeling and le sentiment intérieur which went with it.
Thus, he made a clear distinction between purely mechanical causes
and those involving a psychological factor.

73. Lamarck, Systéme des animaux sans vertébres, p.12; Philosophie
zoologique, 1, 238. On p. 236 of the latter work Lamarck states the
issue flatly: "Naturalists having noticed that the forms of the parts
of animals, compared to the uses of these parts, are always perfectly
adjusted, have thought that the forms and the state of the parts had led
to their use; but, this is an error, for it is easy to show by observation
that it is, on the contrary, the needs and uses of the parts which have
developed these same parts, which have even originated them when
they did not exist, and which, consequently, have brought about the
condition in which we observe them in each animal."

74. Lamarck, Philosophie zoologique, I, 5-6. On pp. 63-64, II, Lamarck
declares that "nature, with the aid of heat and humidity, has created
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directly only those first beginnings of organization." Lamarck
conceived the evolution of vegetable: forms as parallel with that of
animal forms, rather than continuous. He also believed that there
was a great hiatus between living and nonliving bodies. Histoire
naturelle, I, 108, 126.

75. Lamarck, Histoire naturelle, I, 382. In the Philosophie zoologique,
II, 463, Lamarck set forth the first phylogeny, or genealogical
tree, ever published, showing his idea of the série rameuse formed
in the process of organic transformation. His classification in
the Philosophie zoologique was based solely on anatomical and
physiological characters, as contrasted with the physiological-
psychological classification in the Histoire naturelle.

76. Lamarck, Philosophie zoologique, I, 357.

77. Lamarck, Histoire naturelle, [, 185 ff. Many, perhaps most, of the
naturalists of that day shared Lamarck's belief in the transmissibility
of acquired characters. See Zirkle, "The Knowledge of Heredity
before 1900," p. 52.

78. Ibid., I, 348-49, 364. In the Systéme des animaux sans vertébres, p.
18, Lamarck stated the principle which guided him in classification:
"If there exists among living beings a graduated series at least in the
principle divisions (masses), relative to the complication or simplicity
of organization, it is evident that in a truly natural distribution, whether
of animals or of vegetables, one must necessarily place at the two
extremities of the order of beings the most dissimilar types, those
farthest apart in their affinities and, consequently, those which form
the extreme limits which organization, whether animal or vegetable,
can present." In the Histoire naturelle Lamarck called these relations
of organization rapports du rang. He also recognized as bases of
classification rapports d'espéces, rapports de masses, principles qui
concernent la comparaison de divers organs, considérés séparément,
and rapports particuliers entre des parties modifiées. These last, he
declared, had resulted from accidental causes and hence were of
inferior value for purposes of classification. Histoire naturelle, I.
356-62, 346 ff.
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79. Lamarck, Philosophie zoologique, I, 101.
80. Lamarck, Histoire naturelle, I, 191-92,
81. Lamarck, Philosophie zoologique, II, 465; I, 113; Histoire naturelle,

I, 311, 168, 323-24, 329-30.

82. In occasional passages, however, Lamarck recognized the possibility

of accidental variations unrelated to the needs of the organism. Thus,
Histoire naturelle, I, 198: "...sometimes one will even see varieties
produced, not by the habits demanded by circumstances but by
those which could have been contracted whether accidentally or
otherwise. Thus man, being subject to the laws of nature with regard
to his organization, exhibits himself some remarkable varieties in his
species, and among these varieties there are some which appear to
be due to the causes just cited." On p. 194 Lamarck lists competition
among animals and the consequent need for protection as a causc
"which has contributed to diversify animal structures and multiply
races."

83. In this reluctance to admit the real extinction of species, in his

notion of a "plan of operations" constituting the basis of a "natural
method" of classification, in his emphasis on need rather than
accidental fitness as the explanation of organic change, and in his
conviction that nature was so ordered as to promote and preserve
"progress" in perfecting organization Lamarck leaned away from
a truly mechanistic interpretation of nature. He considered himself
a bitter opponent of teleology in natural history, but he was never
able to question the notion of a harmony of nature emerging from
conflict. To this eighteenth century axiom he added the notion of
"progress" in organization, involving the emergence of new powers
in nature. Many historians of science have failed to notice the tension
in Lamarck's thought between his radical positivistic materialism
and his recognition of a semi-purposive, psychological factor in
the evolution of organic forms. This tension is keenly appreciated
and brilliantly discussed in Edward S. Russell, Form and Function,
Chap. XIII.
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84. Erasmus Darwin, Zoonomia; Or the Laws of Organic Life, (4th
American ed.; Philadelphia: 1818). Section I, Vol. I, is entitled
"Of Motion" and begins: "The whole of nature may be supposed
to consist of two essences or substances; one of which may be
termed spirit, and the other matter. The former of these possesses the
power to commence or produce motion, and the latter to receive and
communicate it. So that motion, considered as a cause, immediately
precedes every effect; and considered as an effect, it immediately
succeeds every cause. And the laws of motion therefore are the laws
of nature." On p. 9, Darwin defines motion as variation of figure:
"for the whole universe may be considered as one thing possessing
a certain figure; the motions of any of its parts are a variation of this
figure of the whole." As to the status of "spirit" in nature, Darwin is
rather vague. The spirit of animation, which he posits as the immediate
cause of the contractin of animal fibers, is sometimes described in
terms suggesting a material ether. On p. 5, however, it is described as
"that living principle... which resides throughout the body, without
being cognizable to our senses, except by its effect." Lamarck was
more consistently materialistic in referring the phenomena of life to
certain states of matter capable of producing them, rather than to a
nonmaterial principle.

85. Ibid,, I, 392.

86. Ibid., I, 390. Rostand discusses the bearing of theories of generation
on the development of evolutionary theory in his various books cited
above; he notes that the pioneers of transformism were epigenesists
rather than preformationists in their embryology. They believed
that the new individual was not already present in the reproductive
cell in minute form but gradually took shape in an evolutionary
development leading from a relatively undifferentiated bit of organic
matter to the completed individual. Esquisse, pp. 81 ff.

87. Ibid., I, 397. Darwin believed that living matter had been endowed
with its peculiar properties by divine agency, that it retained those
properties upon the dissolution of the organism, and hence that
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it could give rise to microscopic forms of life by spontaneous
generation. Ibid., I, 435 ff.; E. Darwin, The Temple of Nature; Or,
the Origin of Society. A Poem, With Philosophical Notes (Baltimore:
1804), pp. 3-4, 39 n. Darwin was closer to Buffon than to Lamarck
in this conception, but like Lamarck he believed that the peculiar
property of living matter, however it originated, was its capacity for
development and transformation in interaction with the environment.

88. Darwin, Zoonomia, I, 399.
89, Ibid., I, 395.

90. E. Darwin, The Botanic Garden. A Poem in Two Parts...With
Philosophical Notes, (1st American ed.; New York: 1798), p. 105 n.
Also, Temple of Nature, p.68 n.

91. Darwin, Zoonomia, I, 400-401, 437.

92. The account of Cuvier’s views set forth here is based on those of
his works published before 1820, i. e., the Tableau élémentaire de
I’histoire naturelle des animaux (1797-1798), the Legons d’anatomie
comparée (1800-1805), the Ossemens fossils (1812), and Le Régne
animal (1817).

93. Georges Cuvier, Lectures on Comparative Anatomy, William Ross,
tr. (London: 1802), I, 4-5. Cuvier rejected completely the notion of
spontaneous generation.

94. Georges Cuvier, The Animal Kingdom Arranged in Conformity
With its Organization, H. M’Murtrie, tr. And ed. (New York: 1831),
L9

95.1bid., 1, 8-10. Cuvier defined a species as “the reunion of individuals
descended from one another, or from common parents, or from such
as resemble them as strongly as they resemble each other.” See also
Tableau élémantaire, 11-12.

96. Cuvier, Animal Kingdom, I, 11, 10; Cuvier, Essay on the Theory
of the Earth..., Robert Jameson, ed. (New York: 1818), pp. 59-60,
118-28. Cuvier tried to keep the number of successive creations to
a minimum. Thus, p. 128 of the Essay: “...I do not pretend that a
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new creation was required for calling our present races of animals
into existence. I only urge that they did not anciently occupy the
same places, and that they must have come from other part of the
globe.” The phrase “calling into existence” betrays the general view
of nature involved. Note also the language of the quotation in the
text: “...assign to them the parts they are to play on the great stage
of the universe.”

97. Cuvier, Lectures, I, xxiii-xxiv, 47-48.
98. Cuvier, Animal Kingdom, I, 3-4.

99. Ibid,, I, 4-5.

100. Ibid,, I, 3-4.

101. Ibid,, I, 30; Lectures, I, 63.

102. Cuvier, Lectures, I, 60. Also Animal Kingdom, I, xvii, on the great
chain of being. Cuvier was careful to distinguish man from the apes
and monkeys anatomically. Thus, Animal Kingdom, I, 45: “The foot
of Man is very different from that of the Monkey; it is large; the leg
bears vertically upon it; the heel is expanded beneath...Man is the
only true bimanous and biped animal.” See also Tableau, p. 76.

103. Cuvier, Lectures, I, 58-59. Cuvier seems reluctant to confine
nature to four combinations, for he repeatedly qualifies this position
by using such words as “almost,” etc.

104. Cuvier, Essay on the Theory of the Earth, pp. 118-19.

105. This is precisely the argument which Lamarck brought against the
static view of creation, namely, that it defined nature, considered as
a system of matter governed by law, any active role in producing the
variety of the world. Cuvier was not nearly so explicit concerning his
philosophy of nature as Buffon and Lamarck were. The “Introduction”
to his Animal Kingdom contains some scattered reflections on nature
but not a coherent philosophy.

106. 1t is interesting to note that botanical science failed to produce
evolutionary speculations comparable to those which sprang up in
the field of zoology. Eighteenth century botany was dominated by the
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search for the natural method of classification. Although the French
botanist Michel Adanson went a long way toward recognizing the
mutability of species in his Familles des plantes (1763), his primary
interest was in classification. The “great work” to which he proposed
to devote himself after the publication of his Familles was the
discovery and accurate description and classification of the four or
five families, the four to six thousand genera, and the eighteen to
twenty-five thousand species which he believed still remained to be
brought within the purview of scientific botany. Familles des plantes
(Paris: 1763), p. ccexxiii.

A. L. de Jussieu (1748-1836) carried the quest for the natural method of

classification a step closer to realization by distinguishing essential
from non-essential characters and founding the classes and orders on
those characters deemed most essential because of their connection
with reproduction and hence with survival. “It is only the parts of the
fructification,” he declared, “which can give the primitive characters
of the natural order: thus, the calyx and corolla must be put aside
because these two envelopes of the flower can be lacking together
or singly in a plant without its being less perfect or less capable
of reproducing. This last properly, which supposes all the others,
constitutes the veritable perfection of a vegetable; it is inherent in
the species formed by nature and resides in the sexual organs. If
sometimes mutilation or abortion (avortement) has suppressed these
organs in a particular individual it is a denatured being which falls
short of its destination, a monstrosity which constitutes an exception
in the general order.” Exposition d’un nouvel ordre de plantes adopté
dans les démonstration du Jardin Royal, » Hist. Acad. Roy. Scis.
(1774), p. 179.

This idea of the subordination of characters proved a valuable guide to

y jaa)

classification not only in botany but also in zoology, where it was
applied by Cuvier, but in neither field did it upset the static view of
nature. Just as Cuvier exorcised the specter of mutability in zoology,
so Jussieu’s disciple A. P. de Condolle (1778-1841) banished it from
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botany. In his Théorie élémentaire de la botanique (Paris: 1813)
Condolle rejected the argument for the mutability of species root
and branch. The advocates of mutability, he declared, based thetr
arguments on a few ambiguous, rare, or tiny plants instead of on
the generality of plants well known to botanists. They imagined
the influence of life habits on organic forms. They talked of slow
changes over vast periods of time, but failed to reckon with the fact
that no important change had taken place in plant species during
recorded history. Their theory, even if true, was impractical; it gave
the botanist nothing to work on. Théorie élémentaire, pp. 160 ff.

Candolle agreed with Cuvier that the importance of organs and hence of

characters was to be judged by the importance of their contribution to
the performance of the vital functions. Like Cuvier he believed that
comparative anatomy disclosed the existence of a relatively small
number of primitive types from which organic creatures deviated
in varying degree, each from its own prototype. In this conception
Candolle encountered the same difficulty which beset Cuvier. If
the immutability of species and genera was to be maintained, the
“deviation” from the class or family prototype could only be a
conceptual, not a temporal, deviation. But Candolle’s discussion of
variation in plant forms — arrested development, adherence of parts,
unification of parts originally separate, etc. — showed clearly that
he conceived important changes of form as resulting from material
circumstances in the temporal world. He noted, for example, that
adherence of parts may occur accidentally in a member of a given
species, but it may also become normal for a species. Thus, if the two
ovaries of a plant were close together, “it is clear that the occasions
of adherence between them will be more frequent and that they
can be so much so that we will never see the ovaries separate; this
adherence is nothing but a constant accident, and although these two
words seem contradictory, this kind of phenomenon is nonetheless
very common in nature.” Ibid., pp. 112-13. Again, in discussing
“the accidental causes which disturb the primitive symmetry of
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each system,” Candolle said: “...I declare that the Personée are only
alterations of the type of the Solanée because a Personée regularized
in thought does not differ from a Solanée.” Ibid., p. 144. Finally,
of the theory of abortions (avortemens): “This theory explains the
changes of form, and consequently the changes of use, which are
so frequent in the organization [of a plant].” Ibid., p. 110. But, like
Cuvier, Candolle did not try to relate changes of organization and
function to the external conditions of existence. For him the chief
concern of botany was not the origin of species but “the study of the
symmetry proper to each family and the relations of these families
among themselves.” Ibid., p. 206. The notion of a symmetry proper
to nature’s productions was also developed by J. W. Goethe in his
Melamorphosis of Plants (1790) and in his subsequent zoological
writings, but without any clear evolutionary implication.
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Carolus Linnaeus, Systema naturae...(Leyden: 1735), as quoted with
partial translation in Thomas Bendyshe, “On the anthropology of
Linnaeus, 1735-1776,” Memoirs Read Before the Anthropological
Society of London, I (1863-1864), 442. For a brief history of the
growth of knowledge concerning the anthropoid apes, see Robert M.
Yerkes and Ada W. Yerkes, The Great Apes: A Study of Anthropoid
Life (New Haven and London: 1929), Part I, 1-46. This work contains
excellent illustrations. See also Thomas Bendyshe, “The History of
Anthropology,” Memoirs Read Before the Anthropological Society
of London, I (1863-64), 335-458; Thomas H. Huxley, Man’s Place
in Nature and Other Anthropological Essays (New York: 1898), p.
1-77.

2. Edward Tyson, Orang-Outang: Or the Anatomy of a Pygmy Compared

5.

with That of a Monkey, an Ape, and a Man. With an Essay Concerning
the Pygmies, etc. of the Ancients...(2nd ed.; London: 1751). The
“Epistle Dedicatory” is not paged. A full account of Tyson’s life and
work may be found in M. F. Ashley Montagu, Edward Tyson, M.D.,
F.R.S. 1650-1708 (Memoirs of the American Philosophical Society,
XX, Philadelphia: 1943).

.Ibid., pp. 91, 3.
. Ibid., pp. 51-52, 55. Tyson is quoting here the words of the Parisian

Academists, Who dissected several species of monkeys. See [Claude
Perrault]. Mémoires pour servir a I’histoire naturelle des animaux, 2
vols, (Paris: 1671 and 1676). This work was translated into English
by Alexander Pitfieild in 1688.

Ibid., p, 55.

6. On page 82 Tyson says: “...we may safely conclude, that Nature

y jaa)

intended it [the pygmy] to be a Biped, and hath not been wanting in
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anything, in forming the Organs, and all Parts accordingly; and if not
altogether so exactly as in a Man, yet much more than in any other
Brute besides. For I own it, as my constant Opinion, (notwithstanding
the ill surmise and suggestion made by a forward Gentleman) that
tho’ our Pygmie has many advantage above the rest of it’s Species
[sic], yet I still think it but a sort of Ape and a meer Brute...”

7. For a good discussion of Tyson’s treatment of previous accounts of
apes and other anthropoid creatures, see Montagu, op. cit., p. 244,
Montagu concludes, p. 276: “In his survey of the literature. Tyson did
not omit a single work of significance relating to the man-like apes.”
See also H. W. Janson, Apes and Ape Lore in the Middle Ages and
the Renaissance (London: 1952); William C. McDermott, The Ape
in Antiquity (The Johns Hopkins University Studies in Archaeology,
No. 27, Baltimore: 1938).

8. Samuel Purchas, Hakluytus Posthumus, or Purchas his Pilgrimes (4th
ed.: London: 1625), II, pp. 981-82, as quoted in Robert M. and Ada
W. Yerkes. The Grat Apes: A Study of Anthropoid Life (New Haven:
1929), p. 10. A less complete account of Battell’s narrative may be
found in the first edition of Purchas’ work, published in 1613.

9. Buffon, A Natural History, General and Particular;... William Smellie,
tr., (3rd ed.; London: 1791), VIII, 39, 43-44, 52-53.

10. Tbid., VIIL 40.
11. Ibid., VIIL, 96, 85-86, 66-67.
12. Tbid., VIIL, 66, 76.

13. Letter from C. Linnaeus to J. G. Gmelin (1747), as quoted in Edward
L. Greene, “Linnaeus as an Evolutionist,” Proc. Washington Acad.
Of Scis., XI (March 31, 1909), 25-26.

14, Carolus Linnaeus, Fauna suecica (Leyden: 1746), as quoted in
Bendyshe, « The Anthropology of Linnaeus, » p. 445.

15. C. Linnaeus, Systema naturae...(10th ed.; Stockholm: 1758), as
quoted in Bendyshe, “The Anthropology of Linnaeus,” p. 425.

16. Ibid., pp. 428-29.
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17. C. E. Hoppius, “Anthropomorpha, Quae Praeside D. D. Car.
Linnaeo...,” Amoenitates Academicae..., VI (Stockholm: 1763), as
translated in Bendyshe, “The Anthropology of Linnaeus,” pp. 451-
52. For Linnaeus’ own remarks on Homo caudatus vulgo dictus, see
Systema naturae, 10th ed., in Bendyshe, op. cit., p. 454.

18. C. Linnaeus, Systema naturae. .., (12th ed.; Stockholm: 1766), I, 34.

19. Amout Vosmaer, “Naturlyke Historie van den Orang-outang, van
Borneo,” in Description d’un recueil exquis d’animaux rares...
(Amsterdam: 1804). Each description is paged separately. See also in
the same work: “Beschryving van de Oest-Indische Orang-outang.”
I am indebted to Mr. George Karreman for translating these works
for me. Vosmaer measures by the Rhineland foot, which equals .314
meters as compared to .305 meters for the English foot.

20. Petrus Camper, “Account of the Organs of Speech of the Orang-
outang. By Peter Camper, M. D. Late Professor of Anatomy, etc.
in the University of Groningen, and F.R.S. in a Letter to Sir John
Pringle, FR.S.,” Philos. Trans. Roy. Soc. LXIX (1779), 155-56.
Camper was puzzled by the difference between the vocal organ he
described and that described by Tyson. He suggested that Tyson
might have observed carelessly.

21. Petrus Camper, Peter Campers Naturgeschichte des Orang-outlang
und einiger andern Affenaxten, des Africanischen Nashoms, und
des Rennthiers. Ins Deutsche iibersetzt, und mit dem neuesten
Beobachtungen des Verfassers herausgegeben von J.F.M. Herbe
(Diisseldorf: 1791), pp. 195, 139 ff. The original edition, entitled
Natuurkundige Verhandelingen, appeared in 1782.

22. Pierre [Petrus] Camper, Dissertation sur les variétés naturelles qui
caracterisent la physionomie des hommes des divers climats et des
différents ages... Ouvrage posthume de M. Pierre Camper traduit du
Hollandais par Henri J. Jansen (Paris : 1792), pp. 12, 40.

23. Tbid., pp. 33-34.

24. Buffon, « Additions aux singes de I’ancien continent, » oevres
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complétes de Buffon...revue sur I’édition in-4° de I'Imprimerie
Royale et annotées par M. Flourens (Paris : 1853-1855), IV, 70 ff.
These « Additions » formed part of Vol. 7 of Suppléments to the
original edition.

25. Ibid., IV, 81. Oddly enough. Buffon makes no mention of Camper’s
researches on the orang-outang, although Vosmaer states that Camper
kept both him and Buffon informed of his findings.

26. Georges Cuvier, Tableau élémentaire de I’histoire naturelle des
animaux (Paris: 1798). In the « Preface » Cuvier acknowledges
the assistance he received from Geoffroy Saint-Hilaire in his
classification of the mammals. Concerning his debt to Buffon,
Flourens notes: “Since Buffon the number of species has increased
greatly, and, in proportion as it has increased, all the original genera
have had to be subdivided; but they only been subdivided: at bottom
the classification has been preserved.” Buffon, ceuvres complétes,
1V, 8n.

27. Georges Cuvier, Legons d’anatomie comparée...recucillies et
publiées sous ses yeux par C. Dumeril...(Paris : 1800-1805), I, 9-10.

28. Cuvier, Tableau, pp. 95 ff. The « Wouwou » was later classified as
a species of gibbon.

29. Ibid., pp. 99-100.

30. F. Baron von Wurmb, “Beschryving van de groote Borneosche
Orang Outang of de Oost-Indische Pongo,” Verhandelingen van
het bataaviaasch Genootschap van Kunsten en Wetenschappen.
Tweede Deel. Tweede Druk. (Batavia: 1823), I1, 137-47. In English:
“Description of the large Orang Outang of Borneo. By F. B. von
Wurmb...,” The Philosophical Magazine, 1 (August,1798), 225-
31. The French translation was by H. J. Jansen in the Décade
Philosophique, Littéraire, et Politique, LXXIX (June, 1796), 1-8.

See also J. C. Radermacher, “Beschryving van het Eiland Bomeo, Voor
Zoo Verne Hetzelva Tot Nu Toe Bekend Is...,” Verhandelingen
van het Bataviaasch Genootschap van Kunsten en Wetenschappen.
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Tweede Deel. Tweede Druk. (Batavia: 1823), II, 64-67. On the
question whether Wurmb’s ape ever reached Holland, see Thomas
H. Huxley, “on the Natural History of the Man-Like Apes,” in Man’s
Place in Nature and Other Anthropological Essays (New York:
1898), pp. 24 ff. Huxley quotes Camper’s statement that he has
seen the skeleton of a man-sized ape in the museum of the Prince of
Orange but cites reasons for thinking that this was not the skeleton
of Wurmb’s ape. He conjectures that the skeleton which Camper
saw was carried off to France by French soldiers “in accordance
with the usual marauding habits of the Revolutionary armies” and
so found its way into the Museum of Natural History in Paris. For
an early nineteenth-century discussion and review of the evidence
concerning anthropoid creatures see William Lawrence, Lectures on
Physiology, Zoology, and the Natural History of Man Delivered at
the Royal College of Surgeons (London: 1819), pp. 117 ff.

31. Etienne Geoffroy Saint-Hilaire, “Observations on the Account of

the Supposed Orang Outang of the East Indies, published in the
Transactions of the Batavian Society in the Island of Java...From the
Journal de Physique, 1798.” The Philosophical Magazine, I (1798),
324. See also the same author’s “Tableau des quadrumanes...,” Ann.
Mus. Natl. Hist. Nat. Paris, XIX (1812), 89.

32. Georges Cuvier, Le Régne animal, distribu¢ d’aprés son

y jaa)

organisation...(Paris : 1817),1, 111-12 ; also, (2nd ed. ; Paris : 1829-
1830), 1, 88-89. In the note on p. 88 of the second edition Cuvier
explains : « The idea that it [Wurmb’s ape] could be an adult orang
came to me on seeing the head of an ordinary orang with a muzzle
much more projecting than those of very young individuals which
have been described heretofore. I reported it in a memoir read before
the Academy of Science in 1818. M. Tilesius and M. Rudolphi
appear to have has the same idea. See the Memoirs of the Academy
of Berlin for 1824, p. 131.” The matter was placed beyond doubt
by Richard Owen’s memoir “On the Osteology of the Chimpanzee
and Orang Utan,” Trans. Zool. Soc. London, I (1835), 343-80, and
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by Conrand J. Temminck’s Monographies de mammologie, 2 Vols.
(Paris: 1829-1841).

33. Thomas S. Savage and Jeffries Wyman, “Notice of the External
Characters and Habits of Troglodytes Gorilla, a New Species of
Orang from the Gaboon River,” Boston Jour. Nat. Hist., V (1845-
1847), 417-41.

34. Lamarck, Philosophie zoologique, I, 353 ff. There is evidence,
however, that the transmutation hypothesis lurked in the background
of scientific discussion of the anthropoid apes in the years
preceding Darwin’s Origin of Species. See, for example, the article
by Richard Owen cited above, and also his On the Classification
and Geographical Distribution of the Mammalia...To Which Is
Added an Appendix “On the Gorilla” and “On the Extinction and
Transmulation of Species” (London: 1859).
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1. James Burnet (Lord Monboddo), Of the Origin and Progress of
Language, (2nd ed.; Edinburgh: 1774-1792), 1, 24.

2. Buffon, A Natural History. General and Particular;... William Smellie,
tr., 11, 172-73.

3. Ibid., Viii, 64-71, Buffon distinguished between the education of
the individual and the education of the species. The latter type of
education is peculiar to the human species, he declared.

4. Ibid., IX, 381. The passage continues with a brief sketch of the
progress of civilization. See also III, 304-5; IV, 185-86.

5. Ihid., IX, 383.

6. Jean Jacques Rousseau, Discours sur 1’origine et les fondements de
I’inégalité parmi les hommes, in ceuvres completes de J. J. Rousseau
avec des notes historiques (Paris : 1835), I, « Preface, » 531 ff. Also
the « Notes, » p. 567 ff. Rousseau cites evidence from comparative
anatomy to show that man was probably originally fruit-eating
and a biped. On the question of Scripture, see p. 535. The general
interpretation of the views of Rousseau and Lord Monboddo
presented in this chapter is similar in most respects to that expounded
by Arthur O. Lovejoy in his two articles: “The Supposed Primitivism
of Rousseau’s Discourse on Inequality,” Modern Philology, XXI
(1923), 165-86, and “Monboddo and Rousseau,” Modern Philology,
XXX (1933), 275-96, both reprinted in Essays in the History of
Ideas (Baltimore: 1948), pp. 14-37, 38-61. See also Felix Gunther,
Die Wissenschaft vom Menschen, Ein Beitrag zum Deutschen
Geitesleben im Zeitalter des Rationalismus mit besonderer Riicksicht
auf die Entwickelung der Deutschen Geschichtsphilosophie im 18
Jahrhundert (Gotha: 1907); Hoxie N. Fairchild, The Noble Savage:
A Study in Romantic Naturalism (New York: 1928); Gladys Bryson,



Man and Society: The Scittish Inquiry of the Eighteenth Century
(Princeton: 1945).

7. Ibid., p. 573, Note 10. Also p. 538 ff.
8. Ibid., p. 541-42.

9. J. J. Rousseau, Essai sur 1’origine des langues..., in Oeuvres, III,
495-522. This essay was not published during Rousseau’s lifetime.
It appears to have been composed circa 1750-1755. See pp. 508-10.

10. Rousseau, ceuvres Complétes, I, 540.

11. As quoted in James Boswell, The Life of Samuel Johnson, L.L.D....,
J. W. Croker, ed. (Boston: 1832), I, 358. See also William Knight,
Lord Monboddo and Some of His Comtempraries (London: 1900).

12. James Bumet (Lord Monboddo), Of the Origin and Progress of
Language (2nd ed.; Edinburgh: 1774-1792), 1, i-ii. For his opinion of
travel books see his Antient Metaphysics (Edinburgh: 1779-1799),
111, 266.

13. Monboddo, Antient Metaphysics, III, 26-27. On p. 8 of this
volume Monboddo says that “the mind also is degenerated in these
later times.” He appears here to refer to brain power, that is, the
physiological basis of intellectual effort. This might presumably
degenerate at the same time that human culture developed and
expanded from primitive beginnings.

14. On nature’s frugality, see Antient Metaphysics, III, 71-73; Origin
and Progress, I, 150. On Scripture, see Origin and Progress, 1, 368,
380.

15. Monboddo, Origin and Progress, I, 175. On the Scale of Being,
idib., I, 182-83.

16. Ibid., I, 24. On pp. 366-67: “This progress in civil society, and the
many changes and revolutions it is subject to, plainly shew, that it is
not from nature, but of human institution. For nature is permanent
and unchangeable, like its author: And, accordingly, the wild
animals, who are undoubtedly in a state of nature, still preserve the
same oeconomy and manner of life with no variation, except such
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as change of circumstances may make absolutely necessary for the
preservation of the individual or the species; and the variation goes no
farther than that necessity requires.” Thus, Monboddo did recognize
that change of circumstances might require organic variation if
organisms were to remain adapted to their environment, but he was
opposed to the idea that material circumstances could determine
organic form. See pp. 215-16 for an account of his discussion of
Buffon’s environmentalism.

17. Horace, Satires, 1, 3, lines 99-106, as translated in E.C. Wickham,

Horace for English Readers (Oxford: 1903), 170. Monboddo quotes
the Latin in his Origin and Progress, I, 410 n., and adds: “This
system, I believe will, upon the strictest examination, be found the
true system of human nature; and a history of man would be nothing
else than a commentary upon these few lines.”

18. Monboddo, Antient Metaphysics, 111, 69-70, 103. See also Origin

and Progress, I, 438-41, vii ff.

19. Monboddo, Origin and Progress, I, Chap. IV: “Of the Orang Outang

— The Account Buffon and Linnaeus give of him examined.”

20. Ibid., I, 340-41.
21. Jean-Marc-Gaspard Itard, The Wild Boy of Averyron (Rapports

et mémoires sur le sauvage de 1’Aveyron), George and Muriel
Humphrey, trs. (New York and London: 1932), pp. 49-50. The
great French physician Pinel pronounced the boy an incurable idiot.
Itard was able to develop greatly the child’s powers of attention,
perception, comparison, and the like, but he never succeeded in
making him into a normal human being. For Monboddo’s account
of his experience with feral children and orang-outangs, see Antient
Metaphysics, IV, 25-33.

22. “As to the humanity of the Orang-outangs, and the story of the

men with tails, I think neither the one nor the other is necessarily
connected with my system; and if I am in error, I have only followed
Linnaeus, and I think I have given a better reason than he has done
for the Orang-outang belonging to us, I mean, his use of a stick.

AR



From which, and many other circumstances, it appears to me evident
that he is much above the Simian race, to which I think you very
rightly disclaim the relation of brother, though I think that race is of
kin to us, though not so nearly related.

“For the large monkeys, or baboons, appear to me to stand in the same
relation to us, that the ass does to the horse, or our gold-finch to
the canary bird. For it is certain, as you observe, that the baboon
has a desire for our female, and — if we can believe the Swedish
traveller, Roeping [Koeping] — they copulate together.” Letter from
Lord Monboddo to Sir John Pringle, June 16, 1773, quoted by
William Knight, op. cit., pp. 84-85. See also Origin and Progress, I,
311-12, on monkeys and apes. Lovejoy, in his essay on “Monboddo
and Rousseau,” quotes parts of this letter to Pringle as showing
that Monboddo “accepted in principle the general possibility
of the transformation of species and...definitely asserted, as a
probable hypothesis, the community of descent of most or all of the
Anthropoidea.” (Lovejoy, Essays, pp. 52-53). This seems a rather
sweeping conclusion to draw from one or two passages of uncertain
meaning. The probable meaning of the letter to Pringle is indicated
in the last sentence, not quoted by Lovejoy. Monboddo seems to be
suggesting that there may exist hybrid creatures formed by unions
between baboons and members of the human species. Conjectures of
this sort were common in Monboddo’s day, but they seldom implied
an evolutionary conception, since hybrid species were notoriously
infertile. On the other hand, the whole drift of Monboddo’s
philosophy of nature, as set forth in his Antient Metaphysics, ran
counter to the kind of evolutionism which was springing up in the
intellectual climate of the late eighteenth century.

23. Monboddo, Antient Metaphysics, III, 246.

24. Monboddo, Origin and Progress, 1, 259-60. Monboddo himself was
Linnaeus’ questioner. See also page 267, n.; Antient Metaphysics,
1V, 48.

25.1bid., 1. 359,444, 209 ff. Like many of his contemporaries, Monboddo
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thought that the study of language would unravel the history of man.
In a letter to Sir William Jones, June 20, 1789, he reports that he
has been studying Sanscrit and finds that it has so great an affinity
to Greek that “either the Greek is a dialect of the Sanscrit, or they
are both dialects of the same parent language.” As quoted in Knight,
Lord Monboddo, p. 269.

26. Ibid., I, 360-61; 403-7. Antient Metaphysics, III, 226.
27. Cuvier, Tableau, p. 77 ff.
28. Cuvier, Le Régne animal, I, 94.

29. Auguste Comte, Early Essays on Social Philosophy, Henry D.

Hutton, tr. (London: 1911), pp. 237-38. For Comte’s discussion
of Lamarck’s views, see his Cours de philosophie positive (Paris:
1908), 111, 296 ff.; IV, 201. See also Herbert Spencer, Social Statics:
Or, the Conditions Essential to Human Happiness Specified, and
the First of Them Developed (New York: 1882), 80; reprinted from
the first edition, 1850. According to Spencer: “Progress...is not an
accident, but a necessity. Instead of civilization being artificial, it
is a part of a flower. The modifications manking have undergone,
and are still undergoing, result from a law underlying the whole
organic creation; and provided the human race continues, and the
constitution of things remains the same, those modifications must
end in completeness.” I discuss more fully the interaction of social
and biological evolutionism in the nineteenth century in “Biology
and Social Theory in the Nineteenth Century: Auguste Comte and
Herbert Spencer,” Critical Problems in the History of Science,
Marshall Clagett, ed. (Madison, Wisconsin: 1959), 419-46.
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l. Linnaeus was troubled to find a generic character by which to
differentiate man from some of the authropoid creatures described in
travel books, but he never doubted that the American, the European,
the Asiatic, and the African belonged to one species. For Buffon and
Kant the question of the biological unity of mankind was settled by the
capacity of all races to interbreed successfully. Although Blumanbach
rejected this criterion, he was convinced that the varieties of man
could be explained by “known causes of degeneration.” Cuvier
and Camper were monogenists too. Representative selections from
many of the naturalists discussed in this chapter may be found in
Earl W. Count, ed., This Is Race (New York: 1950). See also Earl W.
Count, “The Evolution of the Race Idea in Modern Western Culture
During the Period of the Pre-Darwinian Nineteenth Century,”
Trans. New York Acad. Of Scis., Ser. 2, VIII, 139-65; Wilhelm E.
Miihlmann, Geschichte der Anthropologie(Bonn: 1948); Alfred
C. Haddon, History of Anthropology (London: 1934); Thomas
Bendyshe, “The History of Anthropology,” Memoirs Read Before
the Anthropological Society of London, I, (1863-1864), 335-458;
Karl Walter Scheidt, “Beitrage zur Geschichte der Anthropologie.
Der Begriff der Rasse in der Anthropologie und die Einteilung der
Menschenrassen von Linné bis Deniker,” Archiv fiir Rassen-und
Gesellschaftsbiologie, XV (1924), 280-306, 383-97; XVI (1925),
178-202, 382-403 (abridged translation in Count, This Is Race, pp.
354-91); D. J. Cunningham, “Anthropology in the 18th Century.”
Jour. Roy. Anthrop. Instit. Gr. Brit. And Ireland, XXXVIII (1908),
14-23.

2. Among the polygenists with scientific training were George Forster
(1754-1794) and Christoph Meiners (1747-1810); for an account
of their controversy with Kant, see Miihlmann, Geschichte der

Yee

y jaa)



Anthropologie, pp. 56-66. See also the widely read polygenist
treatise by the Manchester physician Charles White: An Account
of the Regular Gradation in Man, and in Different Animals and
Vegetables...(London: 1799). Lord Kames (Henry Home) was
a Scottish jurist and literary critic, whose Sketches of the History
of Man first appeared in 1774; it was reissued in a larger, revised
edition in 1788. Although the racial interpretation of history was by
no means confined to the polygenist camp, it is perhaps significant
that the qualities of purity, permanence, and divine contrivance
which later came to be associated with the idea of a “pure race” were
qualities which the eighteenth century attributed to species rather
than to varieties.

3. Samuel Stanhope Smith, An Essay on the Causes of the Variety of

Complexion and Figure in the Human Species..., (2nd ed.; New
Brunswick, N. J.: 1810), p. 240, n.

4. Georges Louis Leclerc, Comte de Buffon, A Natural History. General

6.

and Particular;...W. Kenrick and J. Murdoch, trs. (London, 1775-
1776), 1, 270.

. Thomas Bendyshe, ed. and tr., The Anthropological Treatises of

Johann Friedrich Blumenbach...With Memaoirs of Him by Marx
and Flourens, and an Account of His Anthropological Museum by
Professor R. Wagner...(London: 1865), pp. 347 ft.

J. F. Blumenbach, On the Natural Variety of Mankind, (3rd ed.;
Gottingen: 1795), as translated in Bendyshe, Anthropological
Treatisers, pp. 236, 269.

7. Buffon, Natural History, I, 291-92.

8.

y jaa)

Blumenbach, On the Natural Variety of Mankind, in Bendyshe,
Anthropological Treatises, p. 204. According to Blumenbach, a
group of animals constitute a single species “if they agree so well in
form and constitution, that those things in which they do differ may
have arisen from degeneration.” (Ibid., p. 188). For example: “I see...
that the molar teeth of the African elephant differ most wonderfully
in their conformation from those of the Asiatic. I do not know
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whether these elephants...have ever copulated together [Buffon’s
criterion]; nor do I know any more how constant this conformation
of the teeth may be in each [Linnaeus]. But since so far in all the
specimens I have seen, I have observed the same difference; and
since I have never known any example of molar teeth so changed by
mere degeneration. I conjecture from analogy that those elephants
are not to be considered as mere varigties, but must be held to be
different species.” (Ibid., p. 190). For Blumenbach’ account of the
nisus formativus, see Ibid., pp. 194-95, 200-201.

9. J. F. Blumenbach, Contributions to Natural History, Part I, (2nd
ed.; Gottingen: 1806), as translated in Bendyshe, Anthropological
Treatises, p. 292.

10. Buffon, Natural History, I, 274-75. See also ceuvres complétes de
Buffon..., P. Flourens, ed. (Paris: 1853-1855), 11, 233-34, 277-78;
1X, 614.

11. Buffon, ceuvres complétes, IX, 578-79.

12. Pierre Louis Moreau de Maupertuis, Vénus physique (1745),
in ceuvres de Maupertuis, (2nd ed. ; Lyons : 1768), II, 119-24.
Maupertuis’ discussion of sexdigitarianism may be found in his «
Lettres, » ceuvres, II, Lettre XIV, 275 ff. See also Pierre Brunet,
Maupertuis: Etude biographique (Paris: 1929), pp. 289 ff ; Yves
Delage. L’Hérédité et les grands problemes de la biologie, (2nd
ed.; Paris : 1903), 581-84 ; Bentley Glass, « Maupertuis and the
Beginnings of Genetics, » Quart. Rev. Biol., XXII (1947), 196-210.

13. Ibid., I, 130. Maupertuis also suggésts that these races might have
become established « par la convenance des climats. » (p. 129).

14. See above, Chap. IV, n. 31.

15. Immanuel Kant, Bestimmung des Begnffs einer Menschenrasse,
in Gesammelle Schriften (Berlin: 1912), VIII, 89-107. See also
Kant’s essay “On the Different Races of Man,” translated in Count,
ed., This Is Race, pp. 16-24. Kant made a distinction between the
description of nature (Naturbeschreibung) and natural history
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(Naturgeschichle). “Academic taxonomy,” he wrote, “deals with
classes; it merely arranges according to similarities; while a natural
taxonomy arranges according to kinships determined by generation.
The former supplies a school system for the sake of memorizing;
the latter a natural system for the comprehension; the former has
for its purpose only to bring creatures under a system of labeling;
but the latter seeks to bring them under a system of laws.” (This Is
Race, p. 16). He developed this distinction further in his essay of
1785: “The wolf, the fox, the jackal, the hyena, and the house dog
are so many kinds of four-footed beasts. If one assumes that each of
them has had to have a separate ancestry, then they are that many
species, but if one concedes that they could all have descended from
one stem, then they are only races thereof. Species and genus are
not distinguished in natural history [Naturgeschichte] (which has to
do only with ancestry and origin). Only in the description of nature
[Naturbeschreibung], since it is a matter of comparing distinguishing
marks, does this distinction come into play. What is species here
must there often be called only race.” (Gesammelte Schriften, VIII,
100 n.)

16. Kant, Gesammelte Schriften, VIII, 102.
17. Kant, “On the Different Races of Men,” in This Is Race, p. 19.

Kant’s argument makes it plain that he would also reject the idea
of random variation and natural selection as the key to the origin of
races.

18. Kant, Gesammelte Schriften, VIII, 103. Kant thought that his theory
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of race formation explained why the four skin colors and these alone
were invariably transmitted from generation to generation. “What
else can be the origin of this than that they must have lain in the seeds
of the original stem, to us, unknown, of the human race, and that,
as natural dispositions neééésary for the perpetuation of the race, at
least in the first epoch of its expansion, they must unfailingly appear
in succeeding generations?” (Ibid., p. 98). Skin color he regarded
as the “outward sign” of an internal organization necessary for
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survival under certain conditions. But the did not explain why skin
color should be the only remaining vestige of these early adaptive
responses of the human stock to particular environments or how the
persistence of these traits after they had ceased to be adaptive could
be reconciled with the “wise foresight of Nature.”

19. Georges Cuvier, Essay on the Theory of the Earth..., (1st American
ed.; New York: 1818), p. 160. See also Cuvier’s Tableau élémentaire
de I’histoire naturelle des animaux (Paris: 1797-1798), p. 71 ff., and
his Le Régne animal distribué d’apres son organisation... (Paris :
1817), I, 94 ff.

20. John Frere, « Account of Flint Weapons Discovered at Hoxne in
Suffolk...,” Archaeologia: Or Miscellaneous Tracts Relating to
Antiquity, (1st ed.; London: 1800), XIII, 204-5. In this connection
see Glyn E. Daniel, A Hundred Years of Archaeology (London:
1950), pp. 25-28.

21. Cuvier, Essay on the Theory of the Earth, pp. 146 ff. This essay
was first published in 1812 as a preliminary discourse to Cuvier’s
Ossemens fossils.

22. James Cowles Prichard, Researches into the Physical History of
Man (London: 1813). The present account of Prichard’s views is
based entirely on this first edition of his Researches. For the later
development of his thought see the subsequent editions.

23. Ibid., pp. 5-6.

24. Ibid., pp, 7-8.

25. Ibid., pp. 9, 16-17.

26. Ibid., pp. 18, 46-53, 61, 84.

27. Ibid., pp. 194-95.

28. Ibid., p. 233.

29. Ibid., p. 235.

30. Ibid., p. 41.

31. William C. Wells, “An Account of a Female of the White Race of
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Mankind, Part of Whose Skin Resembles That of a Negro; With
Some Observations on the Causes of the Differences in Colour and
Form Between the White and Negro Races of Men,” appended to
W. C. Wells, Two Essays: One upon Single Vision With Two Eyes;
the Other on Dew... (London: 1818), pp. 431-32. This volume
also contains Wells” “Memoir” of his own life. See also Richard H.
Shryock, “The Strange Case of Wells’ Theory of Natural Selection
(1813): Some Comments on the Dissemination of Scientific Ideas,”
in Studies and Essays in the History of Science and Learning
Offered in Homage to George Sarton... (New York: 1946), 197-207,
Conway Zirkle, “Natural Selection Before the ‘Origin of Species’,”
Proc. Amer. Philos. Soc., LXXXIV (1941), 71-123.
32. Ibid., pp. 435-6.

33. Ibid., p. 436.
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1. Charles Lyell, Principles of Geology, Being an Attempt to Explain
the Former Changes of the Earth’s Surface, by Reference to Causes
Now in Operation (London: 1830-1833), II, 20-21.

2.1bid,, 11, 24-25.

3. Ibid,, 11, 41, 44.
4.1bid., II, 125.

5. Ibid., 11, 174-75.

6. Letter from Charles Lyell to Sir John Herschel, London. Junel,
1836, quoted in Life, Letters and Journals of Sir Charles Lyell,
Bart., Katharine M. Lyell, ed.(London: 1881), I, 467-68. How near,
yet how far Lyell was from Darwin’s theory of natural selection is
shown by the following passage in his letter to Herschel: “When I
first came to the notion. ..of a succession of extinction of species, and
creation of new ones, going on perpetually now, and throughout an
indefinite period of the past, and to continue for ages to come, all in
accommodation to the changes which must continue in the inanimate
and habitable earth, the idea struck me as the grandest which I had
ever conceived so far as regards the attributes of the Presiding Mind.
For one can in imagination summon before us a small past [part?] at
least of the circumstances that must be contemplated and foreknown,
before it can be decided what powers and qualities a new species
must have in order to enable it to endure for a given time, and to play
its part in due relation to all other beings destined to coexist with it,
before it dies out...

“It may be seen that unless some slight additional precaution be taken,
the species about to be born would at a certain era be reduced to
too low a number. There may be a thousand modes of insuring its
duration beyond that time; one, for example may be the rendering
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it more prolific, but this would perhaps make it press too hard upon
other species at other times. Now if it be an insect it may be made
in one of its transformations to resemble a dead stick, or a leaf, or
a lichen, or a stone, so as to be somewhat less easily found by its
enemies; or if this would make it too strong, an occasional variety
of the species may have this advantage conferred upon it; or if this
would still be too much, one sex of a certain variety. Probably there
is scarcely a dash of colour on the wing or body of which the choice
would be quite arbitrary, or which might not affect its duration for
thousands of years. I have been told that the leaf-like expansions
of the abdomen and thighs of a certain Brazilian Mantis turn from
green to yellow as autumn advances, together with the leaves of the
plants among which it seeks for its prey. Now if species come in
succession, such contrivances must sometimes be made, and such
relations predetermined between species, as the Mantis, for example,
and plants not then existing, but which it was foreseen would exist
together with some particular climate at a given time. But I cannot
do justice to this train of speculation in a letter, and will only say
that it seems to me to offer a more beautiful subject for reasoning
and reflecting on, than the notion of great batches of new species
all coming in, and afterwards going out at once” (pp. 468-69). Thus,
Lyell saw clearly that slight variations could give an organism a
decisive advantage in the struggle for existence, but instead of
conceiving these variations as arising “by chance” (i. e., without
reference to their utility or disutility to the organism concerned), he
thought of them as planned and predetermined in advance by the
“Presiding Mind” in order that the organism might perpetuate its
kind for a given period of time. This notion of divine direction of
organic variation carried over into Lyell’s criticism of Darwin’s
Origin of Species, as will be shown. Lyell’s letters also make it clear
that Sir John Herschel in his thinking about the “intermediate causes”
which might give rise to new species was as far from the Darwinian
conception as Lyell.
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7. Darwin to W. D. Fox, Lima, July, 1835, quoted in The Life and Letters

of Charles Darwin Including an Autobiographical Chapter, Francis
Darwin, ed. (New York: 1898), I, 234.

8. Letter from Darwin to Alfred Russel Wallace, Down, April 6, 1859,

quoted in More Letters of Charles Darwin. A Record of His Work
in a Series of Hitherto Unpublished Letters, Francis Darwin, ed.
(London: 1908), I, 118. See also The Autobiography of Charles
Darwin, Nora Barlow, ed. (New York:1959), p. 118.

9. Quoted from Darwin’s notebook of 1837 in Life and Letters, I, 370.
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Gertrude Himmelfarb examines the evidence bearing on the genesis
of Darwin’s theory of natural selection in her book Darwin and the
Darwinian Revolution (New York: 1959), Chap. 7. She concludes
that Darwin was converted to evolutionism soon after his return to
England but that he did not hit upon the idea of natural selection
until he read Marthus. It seems strange, however, that Darwin should
have called the general evolutionary hypothesis “my theory” in his
notebook of 1837. This expression suggests that he already had the
idea of natural selection in 1837.

10. See in this connection Loren C. Eiseley, “Charles Darwin, Edward

Blyth, and the Theory of Natural Selection,” Proc. Amer. Philos.
Soc. CIII (February, 1959), pp. 94-158. Professor Eiseley presents
a detailed argument designed to show that Darwin probably
derived the idea of natural selection from two articles written by
his acquaintance Edward Blyth and published in The Magazine of
Natural History in 1835 and 1837. If these articles were in fact the
source of Darwin’s theory, Darwin was guilty of grave intellectual
dishonesty. In the present writer’s opinion. Professor Eiseley fails to
establish his case beyond reasonable doubt, although the evidence he
presents is sufficiently disturbing to merit further investigation aimed
at establishing or disproving his thesis. The present chapter proceeds
on the assumption that Darwin’s statements about the genesis of his
ideas, although they may contain errors due to faulty memory, were
not motivated by a desire to conceal the truth. See also Loren C.
Eiseley, “Charles Lyell,” Sci. Amer., CCI (1959), 98-106, No. 2.
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11. Darwin to L. Jenyns (Rev. L. Blomefield), Down, 1845 (?). Life and
Letters, I, 394-95.

12. The Foundations of the Origin of Species; Two Essays Written in
1842 and 1844, by Charles Darwin, Francis Darwin, ed. (Cambridge,
England: 1909), pp. 57-58. The page numbers of subsequent
quotations from the essay of 1844 are indicated in parenthese in the
text.

13. Darwin to Joseph Dalton Hooker, Down, 1844, Life and Letters,
I, 390. An excellent collection of essays on Darwin’s precursors
may be found in Forerunners of Darwin: 1745-1859, Bentley Glass,
Owsei Temkin, and William L. Straus, Jr., eds. (Baltimore: 1959).
See also Milton Millhauser, Just Before Darwin: Robert Chambers
and the Vestiges (Middletown, Conn.: 1959).

14. Darwin to Charles Lyell, Down, March 12, 1863, Life and Letters,
11, 198-99.

15. Thomas Huxley to George Romanes, London, May 9, 1882, quoted
in Life and Letters of Thomas Henry Huxley, Leonard Huxley, ed.
(London: 1913), 11, 817.

16. Letter from Charles Darwin to the Athenaeum, Down, May 5, 1863,
Life and Letters, II, 207. Printed in the Athenaeum May 9, 1863.

17. Darwin to J. D. Hooker, Down, September 25, 1853, Life and
Letters, I, 400.

18. Darwin to Charles Lyell, Down, September 30, 1859, Life and
Letters, 1, 524-25.

19. Darwin to J. D. Hooker, Down, 1855, Life and Letters, I, 415-16.

20. Biographical notes written by Joseph Dalton Hooker, quoted in Life
and Letters, I, 387-88.

21. Darwin to Asa Gray, Down, July 20, 1856, Life and Letters, I, 487.

22. Darwin to Asa Gray, Down, September 5, 1857, quoted in Darwin,
Wallace and the Theory of Natural Selection Including the Linnean
Society, Papers, Bert J. Loewenberg, ed. (New Haven: 1957),
pp. 60-61. Darwin’s relation to Wallace is discussed in Professor
Loewenberg’s introduction to the Darwin-Wallace papers.

¢t

y jaa)



y jaa)

23. Joseph Dalton Hooker to Charles Darwin, 1859 or 1860, quoted in
More Letters of Charles Darwin, I, 135. For an account of the public
reaction to Darwin’s writings see Alvar Ellegard, Darwin and the
General Reader: The Reception of Darwin’s Theory of Evolution
in the British Periodical press, 1859-1872 (Gotjenburg Studies in
English, VIII; Frank Behre, ed., Géteborg: 1958).

24. Darwin to the Editor of Nature, Down, November 5, 1880, More
Letters, I, 389.

25. Darwin to J. D. Hooker, Down, March 18, 1862, More Letters, I,
198.

26. Darwin to Georg Bentham, Down, May 22, 1863, Life and Letters,
11, 210.

27. Charles Darwin, The Origin of Species by Charles Darwin: A
Variorum Text, Morse Peckham, ed. (Ohiladelphia: 1959), pp. 168-
69.

28. Darwin to J. D. Hooker, Down, 1854, More Letters, I, 76.

29. Darwin to J. D. Hooker, Down, December 30, 1858, More Letters,
I, 114-15.

30. Darwin to Charles Lyell, Ilkley, Yorkshire, October 25, 1859, Life
and Letters, I, 531.

31. Alfred Russel Wallace to Charles Darwin, Hurstpierpoint, Sussex,
July 2, 1866, More Letters, I, 267-68.

32. Sir. John F. W. Herschel, Physical Geography of the Globe
(Edinburgh: 1861), p. 12, n., quoted in More Letters, I, 191, n. The
discussion of religious and philosophical issues in this chapter and the
next draws to a considerable extent on a paper entitled “Darwin and
Religion” which I read before the American Philosophical Society,
April 25, 1959. See the Proceeding of the Society, CIII (October,
1959) pp. 716 ff. See also the discussion in Himmelfarb, Darwin and
the Darwinian Revolution, Chaps. 16-20.

33. Darwin to Charles Lyell, Torquay, August 21, 1861, More Letters,
I, 194.
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34. Darwin to J. D. Hooker, Down, February 8, 1867, Life and Letters,

II, 245.

35. Darwin to Asa Gray, Down, May 22, 1860, Life and Letters, II, 105.
36. Thomas Huxley, “On the Reception of the ‘Origin of Species,’” Life

and Letters, I, 554-55.

37. Charles Peirce, MSS., IB 3a “Folder of Late Fragments” (“Why

should the Doctrine of Chances raise Science to a Higher Plane?”)
(Jan. 25, 1909), p. 15, quoted in Philip P. Wiener, Evolution and the
Founders of Pragmatism (Cambridge, Mass.: 1949), p. 81. This is an
excellent study of the reception of Darwin’s writings by the American
pragmatists. According to Wirner (p. 83), “Peirce in his statistical
conception of law went farther than Darwin in biology, Maxwell
in physics, or Quetelet in sociology. The latter three scientists, in
keeping with an established philosophy of mechanical determinism,
regarded chance as no explanation at all but a makeshift concept
to patch up our ignorance of more fundamental mechanical or
dynamical laws governing every individual event, thing, or character
with strict necessity. It is in its moral opposition to this mechanistic,
or necessitarian assumption in both scientists and philosophers
from Ockham’s time to the 19th century (Hegel and Spencer) that
Peirce’s philosophy of evolution may be historically understood.”
[Above quotation and quotations pp. 305-6, reprinted by permission
of the publishers, Harvard University Press.] See also Evolutionary
Thought in America, Stow Persons, ed. (New Haven: 1950).

38. Charles Peirce, Collected Papers of Charles Sanders Peirce, Charles

Hartshorne and Paul Weiss, eds. (Cambridge, Mass.: 1931-1935),
VI, paragraph 33, quoted in Wiener, Evolution and the Founders of
Pragmatism, p. 84.

39. Alfred North Whitehead, Science and the Modern World (New York:
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1947), p. 149. See also the same author’s Nature and Life (Chicago:
1934). '
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