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1 Collecting, Classifying, and Interpreting Nature

Linnaeus and Buffon, 1735—1788

Natural history emerged in its modern form as a scientific subject in the eigh-
teenth century. Although many people took part in the enterprise, two were
central in defining it and giving it direction: the Swedish botanist Carl Lin-
naeus and a French nobleman and student of nature, Georges Louis Leclerc,
comte de Buffon. They came to natural history from different backgrounds
and brought to it different perspectives. At the time, no formal training in nat-
ural history was available. Universities did not include it as a subject of study,
nor did anyone consider it a profession or an occupation.

Linnaeus received some knowledge of natural history by way of the related
discipline of medicine. Medical education included the study of anatomy,
physiology, and medical botany, and consequently served as a common path
to natural history. Many of the early naturalists had similar experiences. Buf-
fon, in contrast, had a general interest in science and what today we would call
forestry. Although the two naturalists approached nature from dissimilar per-
spectives (and harbored professional jealousies), their work came to serve as a
foundation for modern natural history. The combined result of their efforts
was the development of principles by which to rationally name and classify the
natural products of the entire globe. Equally important, Linnacus and Buffon
sought to understand whart they believed to be an overarching natural order,
bound by specific—and discernible—Ilaws.

Linnaeus

Medical education in Europe in the 1700s reflected its medieval origins. Ma-
jor countries such as England and France rarely had more than one or two
modestly sized medical schools. In these institutions education stressed texts
rather than direct experience. Many offered a degree without requiring a per-
son to have studied there, provided that the individual could pass an exam and
present an original thesis on a medical topic. Students often had few attractive
options, and those from smaller European nations often had to travel to for-
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cign countries to study. Many went to Dutch schools, which were the most cel-
ime. '
ebralt)ejr;fgdtl}fetearly cighteenth century, the United .Net}‘xe.rlands conS{sted.of
seven semi-independent states, six of which had universities. T‘he Umversu};
of Leiden, the oldest and best-known in the Netherlainds, was in the sta;i oh
Holland and was internationally renowned for its mec%lcal training. It hac.l ig
fees, however, and stiff requirements for a degree. Leiden dld.not permit stllx—
dents trained elsewhere to obtain a degree by sir.nply presenting a prev1odL.15 a}I
prepared thesis and passing an exam. This was in contrast to other mel 1cd
faculties. For example, at Harderwijk University, in the’ state of Gelder anb,
medical candidates could acquire a degree in only a week’s tlme—.—an'chat a Slll -
stantially reduced rate. So, in 1735, Carl Linna.eus, sonof a Swed1sb village C e;—
gyman, traveled to Harderwijk University wntb the goal of obtaining a me -f
ical degree. By June 23, six days after his arrival there, he was a Doctor o
Me(}licl:: 6:wenty—eight—yezlr—old Linnaeus had studied m.edicinc in. Lundban;i1
Uppsala (although because of the pathetic state of medical educaltlc.n;1 a;:. ot
Swedish universities he was largely self—taughF). He had brought with him to
Harderwijk a thesis entitled “A new hypothesis as to th'e cause of mter'rlnltltjtnt
fevers,” which argued that certain fevers resulted fror'n living on cla)cr1 soils. d'm-l
naeus aspired to a career back in Sweden, and for thfs'he conmder;: a mcslca_
degree from a prestigious Dutch university to be critical. Before eav1}x:g Swe
den he had proposed to the eighteen-year-old daughter .Of tbe towri (i)by'smlan
in the mining center of Falun. The siglr.liicznt dowry his wife would bring to
i uld help him get established. '
e g? r;iiet;: Zigniﬁcal:lce toghis professignal aspi‘rations was tl:lat Lmnzeus
brought to the Netherlands a set of his writings which so gréatly 1mpr1:c1sse an
:nfluential circle of Dutch physicians and amateur naturalfsts that they pek:-
suaded him to stay in the Netherlands for three years. During t}.IOSC )iears e
published his earlier writings, along with several newer manuscripts. | cti wasil a
remarkable period, for in these worl;s hedsketc;led .ma{}zr of the basic ideas he
for the rest of his rich and productive life. o
Wouﬁ?niz\;is Ic)oncerned himself primarily with the namir}g.and classifying Ef
natural objects. His interest in these activities reflected their importance to tez
study of natural history in Linnaeus’s time: Europeans each year encouiter ‘
thousands of new species of animals and plant§, plus numerous new rp(ic: s ind
minerals. For decades, the botanical gardens in Amsterda.lm and LC; den a—
been major centers for receiving plants from Dutch colonial and trading voy
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ages. Many of these exotic plants from Africa, the New World, the Pacific
Islands, and Asia were unknown to European science. Naturalists examined
these specimens in order to document the Creation and to keep better track
of potentially valuable natural products. Along with their French and British
counterparts, Dutch merchants and bankers strove to expand their interests
around the world. They wisely encouraged the growth of natural history for
practical reasons. At the same time, Europeans recorded local species in ever
greater detail.

Linnaeus had firsthand experience with the riches of new specimens. Three
years before he went to the Netherlands he secured a grant from the Swedish
Royal Society of Science to explore the largely unknown natural history of
Lapland. For five months he traveled, observed, and collected animals, plants,
and minerals in the far North. Later, while in Amsterdam in 1737, he published
a botanical account of his trip, the Flora Lapponica. On the Lapland expedi-
tion he gained direct knowledge of an exotic habitat and a sense of the enor-
mous physical difficulties facing field naturalists. When an influential medical
figure asked him to travel to southern Africa to collect plants for Dutch col-
lections (with the added bait of a possible professorship upon his return), Lin-
nacus turned the offer down. He had a more comfortable alternative, one that
would extend his training in natural history. For two years after receiving his
medical degree, he served as the superintendent of the garden (and as house
physician) to George Clifford, a wealthy financier and director of the Dutch
East India Company. The garden and its hothouses contained specimens from
southern Europe, Asia, Africa, and the New World. A private zoo housed a daz-
zling set of exotic animals ranging from tigers to rare birds.

Linnaeus’s experiences in Lapland and in Clifford’s gardens gave him a vivid
sense of the rapidly developing richness of natural history. Though exciting,
the new marterial did raise problems. Foremost, both the exotic and local
material presented a confusing picture because much of it did not easily fit
into older classification systems. With no standardized procedure for naming
plants, animals, and minerals, authors often gave different names to the same
plant. They also sometimes failed to recognize male, female, and juvenile forms
of the same animal and named them as three different species.

The first manuscript that Linnaeus published after his doctoral thesis con-
sisted of just twelve printed pages. In the Systema naturae (1735), he outlined a
general system that he believed would bring order to natural history, a task he
considered critical. “The first step in wisdom is to know the things themselves,”
he wrote in his opening remarks. “This notion consists in having a true idea
of the objects; objects are distinguished and known by classifying them me-
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thodically and giving them appropriate names. T}’l,irefore, classification and
name-giving will be the foundation of ourscience.”™ . _
The Systema naturae proposed a new system of c.lasmﬁc.altlon orp azts, an
imals, and minerals. The most original and influential sec.tlon contained a (siex—
ual system of classification for plants. Although the ancients h:illd noz1 ur; e}:—
stood that plants reproduce sexually, Europeafl 'naturalllsts by the enh' (;l the
seventeenth century did. Linnaeus created a brilliantly silmple hierarc 1bc sysd—1
tem that arranged plants into twenty-four classes according to the nulm er an
relative position of their stamens (male parts). He broke down' t'hc C a;:ss;s mitsci
sixty-five orders, primarily on the basis of Fhe m‘lmber and posmon(f the p -
tils (female parts). Using other characteristics, L'mnacius vs.ren.t on Lo 1st1n.gu.15
particular genera, consisting of groups of spelee§ w1t‘h .51mllar c aré'ICtCI‘ISUCS;
and even more particular species. The systems 51m.p11c'1ty and r;:llzitlvle ez:ise od
application made it appealing. He used th.c system in his flora o Cf;p ar; 'd:;s
in the splendid catalog he published of Cliffords garden (Hortus Cliffortianus,
1738():.ompare Linnaeus’s system to that of Joseph Pitton de Tournefort, the fa-
mous seventeenth-century French botanist. Tournefort belileved that anyonci
who was serious about the subject should be able to memorize the 698 natura
genera that encompassed the 10,000 species then kno'wn. By contrast, Lmna‘cus1
provided amateurs, travelers, and gardeners with a simpler af}d more practica
method. Acknowledging that his method did not reflect any “real ‘or“der'gl IE;
ture, Linnaeus believed that naturalists nevertheless shoul’d use }}15 arti cxHe
system until he developed one that actually conve}‘r‘ed God”s plan in glature. ]
worked the rest of his life at constructing such a “natural system but was, in
the end, unable to formulate one satisfactorily. The sexual system, in the mean-
time, was widely accepted throughout most of Europe. N
In his classification, Linnaeus used terminology that reﬂ.ec.ted his cu tur;
background. Instead of employing terms 111(? stamen or pistil, he Those tE e
Greek for “husband” (andria) and “wife” (gynia). The names of .the ; asses, or
example, were monandria, diantria, triandria, a%nd so on, reﬂecm:ig t .evartlﬁcl:;}sl
types of “marriages” in plants. With the exception f)f the monan -ﬂlﬂ) inw ch
chere was one husband and one wife, the others involved multiple so—hca eh
husbands, concubines, and other decidedly irregular.arrangcmc?nts. Alt ougk
some naturalists were shocked by Linnaeus’s sexual imagery, }.ns terms 1stucf: .
More important than Linnaeus’s use of metaphor were his new rules for

*Carolus Linnaeus, Systema naturae: Fucsimile of the First Edivion (17353 Nieuwkoop: B. De-

Graaf, 1964), 19.
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FINDING ORDER IN NATURE

Naming Plants and Animals

Classification systems fall into two general
categories: artificial and natural. An ariff-

cial system is a means of organizing and re-
trieving information and makes no claims
about the intrinsic or actual relations
among groups that the system defines and
orders. Descriptive guides to birds or to
wild flowers often rely on artificial classifi-
cations—on color alone, for example.
Linnaeus achieved great fame for his sexual
system of classification (A4). He divided
plants into twenty-four classes based on
the number of stamens (male sex organ) of
the flower or the stamens’ positions or rela-
tionships (e.g., four long stamens and two
short ones). The first eleven classes, for
example, are defined by the number of sta-
mens (one, two, etc.).

A narural system, on the other hand,
attempts to reflect actual relationships in
nature. Buffon believed that he had uncov-
ered among quadrupeds a natural order
that reflected historical changes they had
undergone. He explained the close ana-
tomical similarity of the horse, zebra, and
ass by hypothesizing that they were all
descendants of an original stock of horses.
A comparison (8) of the horse (z9p) and
the ass (bottom) skeleton shows their close
similarity.

s A, From G. D. Ehret’s plate (1736) ap-
pended to Carolus Linnaeus, Systema
narurae (Leiden: Haak, 1735). B, Georges
Louis Leclerc, comte de Buffon, Qeuvres
completes de Buffon (Brussels: Lejeune,
1828), vol. 6, pl. 10.
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nomenclature, or naming plants. Previously the scientific names of plants con-
sisted of two parts: a word (or words) denoting a group of plants,. ar.ld thena
string of characteristics that distinguished the plant from other similar ones.
Because no agreed-upon list of names existed and because over t}.le years writ-
ers had used different characteristics to name the same plant, consxd.erable con-
fusion had ensued. Linnaeus’s reform made plant names more like people’s
names: a single name common to all the species in a genus, and another, spe-
cific name that distinguished the species from others in the genus.

The basic ideas of Linnaeus’s binomial (two-word) nomenclatu.re :flppeared
in 2 manuscript he published in 1736. He later expanded on his prmcnple§ and
used them in his Species plantarum (1753), which recorded al.l known species gf
plants. The practice quickly caught on. To this day naturalists use the Species
plantarum (along with the 6fth edition of his Genera plantarum) as the start-
ing point for botanical nomenclature. Linnaeus also set down rul'es for seleclt—
ing names. The names of genera, for example, have Greek or Lal'tm roots only
and may not be compounds of two words or commemorate saints or people
unconnected with science. o

For Linnacus the naming and ordering of the products of Cre.amon linked
the study of nature with the worship of God. Linnaeus’s conception of orde:r
reflected his vision of Creation as a balanced and harmonious system. Classi-
fication, he thought, could reflect that harmony. In his later writings Linnaeus
also described a general balance of nature. Every Plan‘t and animal fills a par-
ticular place in the network of life and helps maintain that network. Carni-
vores, he observed, daily destroy animals that if unchec%{edz would re'prodgce
so quickly as to outstrip their sources of food. Such intricate rc:l:.:morllls.hlpsf
offered proof of a divinely sanctioned balance. »The r(?(;lprocal 'relatnons ipo
predator and prey linked each in the overall harmor.nous,- static system. Lin-
nacus believed that the first species had the same relationships in nature as they
do now, even after dispersing from their place of creation to ti.le'lr.asmg.nefi re-
gions, where they have been found ever since. Linnaegs also .mmally insisted
that the species themselves had not changed since tl:lexr.cre?utlon, but he later
modified this view to accept the idea that hybridization in time had produced

new species from the original ones.

Linnaeus stressed the abundance of nature, and he ende.avored to c:atalog
it as fully as possible. In the Netherlands he examined magn.lﬁcent Pubhc an.d
private collections, and upon his return to Uppsala he cox?tmued his study 13
the university gardens and created a sizable personal collection. However gran
European collections appeared, Linnaeus knew they were nowhere ne;r com-
plete, and so he corresponded with naturalists throughout the world who were
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eager to have him include their findings in the successive editions of his Sys-
tema naturae. In his desire to extend his grasp worldwide he actively encour-
aged his students to undertake extensive voyages to help complete his catalog
of life. These explorations afforded adventurous naturalists excitement and
challenge. Linnaeus called these students his “apostles.” They amassed great
collections, and their work extended botanical knowledge. For example, Daniel
Solander sailed with the English explorer Captain James Cook on Cook’s first
voyage around the world. Others traveled to North America, South America,
Asia, and throughout the Pacific and returned with impressive natural history
collections.

Eighteenth-century travel, exhilarating as it may have been, posed serious
risks. Linnaeus had recommended his favorite pupil, Pehr Lofling, to the Span-
ish ambassador in Stockholm, who, on behalf of the King of Spain, was look-
ing for a young naturalist to study the plants of Spain. The young Lofling left
for Spain and collected for two years. Shortly thereafter, he sailed to South
America, where the climate proved lethal—he succumbed to a fever at only
twenty-seven years of age. Similarly, Linnaeus’s old companion Christopher
Térnstrom, a married clergyman with a family, had ambitions to collect in
China. He secured free passage on a Swedish East Indian Company ship but
got only as far as Indochina, where he caught a tropical fever and died, leaving
his widow and children destitute.

The dangers of expeditions, however, did not deter young enthusiasts. Nu-
merous opportunities existed for them because European powers encouraged
natural history exploration on account of the potential commercial value of
foreign species. European imperialism sought political control to further eco-
nomic advantages, and the search for natural resources played an important
role in European expansion. In naming and arranging products from around
the globe, naturalists aided imperial expansion and also implicitly expressed a
cultural imperialism. Native peoples might live among a profusion of birdsand
plants—indeed, the tropics contained a greater diversity than any European
country—but from Linnaeus’s perspective the local inhabitants were lacking
the most basic knowledge. They did not know who created the plants and an-
imals surrounding them, what these objects should properly be called, and how
they fit into the established order. According to Linnaeus, the local names pos-
sessed no scientific value, nor did they reflect a deeper religious recognition of
God’s Creation, His Design, or His Will. Just as missionaries attempted to save
the souls of indigenous peoples, Linnacus’s apostles sought to save the species

of the world for a second naming,.

Linnaeus expressed little modesty about his place in this great enterprise.
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Adam may have been the first to name God’s creatures, but. Linna'leus claimid
an equally important place. “God has suffere.d him to peep into his secre(ti (}:la -
inet,” he wrote, referring to himself in the third person. .God has suffere uz
to see more of his created work than any mortal before him. God has endowe
him with the greatest insight into natural knowledge, greater than any has ever
ined. The Lord has been with him, whithersoever h'e has gone, and has ex-
cerminated all his enemies for him, and has made of him a great name, as one

M %
of the great ones of the earth.”

Buffon ‘
Linnaeus’s main competitor for international preemine.nce, also bo.rn in 1707;-
outlived him by ten years and was equally significant in the establishment o
the modern tradition of natural history. Althou.gh they s.hared alove of' nature
and a passion for natural history, the two had little else in common. L1f1naeu;
lived the bulk of his career in a small university'town, while h.ls rxva'l situate
himself in the grandest city of that ccl:n;ury, Paris, and served in a highly visi-
i French scientific establishment.
- I();)rslt]iﬁ;};z, 1739, Louis XV of France appointed‘George.s LOl'liS Leclerc ie
Buffon, the oldest son of a socially mobile Burgundian fa'm.lly, director (:)f the
Royal Garden. The position carried a modest §alary and living quarters in th(ci
Jardin du roi, as the garden was called. Most important was the prestlgelan
patronage associated with being the head of a royal mst%tut.lon. B'uffon, ater
comte de Buffon, soon became a force to be reck.oned with in Paris. .
Although politically astute and scientifically mf.ormc?d, Bu'ffon gained his
reputation more for his work in the physical than biological sciences. He con-
cributed to introducing Newtonian science in France by translating Isaac Nevsf—
ton’s work on the calculus into French, and he cnter‘ed the Academy of Sci-
ences in 1733 as a member of the mechanics se'ctlon. The Royal. Gard;n
concerned itself with a different set of issues. Louis XIII had esFaPllshed the
Jardin du roi in 1635 as a botanical garden for the .study' o.f .medlcmal pl.antsi
By Buffon’s day, successive directors had expanded its activities. A professiona

staff gave public lectures on botany, chemistry, and anatomy; gardeners culti-

vated a wide range of plants; and one of its buildings housed the king’s nat-

ural history cabinet, or Cabinet du roi. . ' )
Although his background did not suggest much expertise in managing suc

i ; York: E. P. Dutton & Co.,
* d and translated in Knut Hagberg, Car! Linnaeus (New ' tecon &
1953) %;t;h: r(;riginal appears in Elis Malestrom and Arvid Uggla, eds., Vita Caroli Linaes: Carl
von Iiinnés Sjilvbiografier (Stockholm: Almqvist & Wiksell, 1957), 146.
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activities, Buffon harbored some interests in natural history, and fortunately
for him they carried considerable political cachet. His work on the strength of
wood and the cultivation of forests, for example, proved to be especially rele-
vant. Louis XV’s naval minister, the comte de Maurepas, requested that Buf-
fon collaborate with a well-known scientist to investigate problems in refor-
estation and improving lumber for ships. The research resulted in several
publications as well as a successful commercial venture for Buffon. Later, Mau-
repas was crucial in supporting Buffon for the directorship of the Jardin du
roi.

Buffon’s career at the Royal Garden turned out brilliantly. He doubled the
size of the garden and vastly increased the natural history collection. With Buf-
fon at the helm, the Jardin du roi developed into the foremost institution in
its day for the study of the living world.

Buffon’s administrative prowess, however, was not the source of his lasting
reputation. Instead, his fame rests on an enterprise that he conceived soon af-
ter becoming director of the Jardin du roi. Great collections typically had cat-
alogs (which reflected glory on the collection owner), and one of Buffon’s first
tasks at the royal garden was to produce a catalog of the king’s natural history
cabinet. Rather than prepare an annotated list of the curiosities and rarities
contained in the royal collection, Buffon envisioned a monumental work: a
complete natural history of all living beings and minerals. He estimated that
the project would take about ten years—a serious underestimation. Buffon
would find it necessary to repeatedly revise his timetable. Over a period of al-
most fifty years, for the remainder of his life, he published thirty-six volumes
in which he outlined a theory of the earth and compiled a natural history of
humans, minerals, quadrupeds, and birds. (A team of specialists completed the
remaining untreated topics during the two decades after his death.)

Buffon’s project to write a comprehensive natural history surpassed any ear-
lier attempts. What would be Buffon’s resources for such a monumental effort?
His education in Dijon, first at a Jesuit college and then at the law faculty, had
not included natural history. So, in preparation for his task, Buffon systemat-
ically compiled ail previous work related to his concerns. He found the an-
cients—especially Aristotle and Pliny—to be of greater value than more re-
cent authors.

Aristotle, in his History of Animals, stressed the value of detailed, firsthand
observation, and he collected an impressive amount of information with the
goal of uncovering general principles. He assumed that the living world had a
general order to it, and, although he did not construct a system to classify that
order, he provided many possible starting points for creating one. For Buffon,
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honor. Linnaeus with a bit of false mod-
esty described it in one of his writings asa
Linnaeus, who named so many plants and lowly insignificant plant, generally disre-
animals, has only one plant named in his garded—like himself.

honor, the Linnaea borealis, commonly
called the twinflower. It is a surprisingly
modest plant to carry such a weighty

The Twinflower

a  Linnaea borealis, 1797; author’s collec-

tion.

Aristotle’s writings reinforced his conviction that natu‘ral histor}.r should be
founded on extensive observational knowledge and that it sho'uld aim to go be-
yond particulars to construct an overall pictt}re of thc.: order.m nature. ]
Aristotle supplied an important inspiration, but it was in the writings o
his successor, the Roman author Pliny, that Buffon found hlS. mo.del. Since i?te
antiquity readers had respected Pliny as the greatest authority in li’latulia% 15(;
tory. In his thirty-seven-book encyclopedia of the natural world, Pliny c almef
to have consulted all of the earlier work of Greek and Romap authors. He ; -
fectively combined the information to create a co.mprehenswe survey of tle
natural world: the heavens, the earth, and the ammal.s, plants, a}nd minerals.
Individual articles in his encyclopedia that were cspecxa?ly engaging were r;:ad
by generations of those curious about nature. Later writers :}dded new in or(—1
mation and occasionally challenged specific points, but Pliny’s status refnamed
high from antiquity through the eighteenth century. Buffon praxsffd I?lmy gnf
frequently quoted from his natural history. Like otber autho.rs of his time, u}-1
fon was tolerant of Pliny’s fabulous tales and seemn.lgly gullfble reports—suc
as that those who gather honey from hives will avoid bee stings if they carry a
er’s beak. Such flaws, Buffon reasoned, could easily be corrected.

woodpeck: - :
. for authors of the previous two centuries, whom

Buffon saved his contempt 15 ¢
he castigated for gross inaccuraCy and mindless compilation.
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From the fourteenth through sixteenth centuries, Renaissance humanists
sought to supplement ancient Greek and Roman botanical texts with infor-
mation about plants unknown to Mediterranean authors. Initially, their inter-
est focused on plants of medicinal value, but it soon expanded to include all
plants and animals. Their writings were enhanced with realistic woodcuts by
Renaissance artists, creating a golden age of nature books in the early sixteenth
century. Otto Brunfels’s splendid Living Images of Plants (1530) is an especially
fine example.

Buffon, however, did not appreciate these works. In his opinion Renais-
sance humanists uncritically gathered all writings about nature without dis-
tinguishing reliable observations from fictional or symbolic stories. Ulisse Al-
drovandi, for example, published well-known books on natural history. He
reproduced fabulous tales and moral lessons as well as reports of investigations
he had conducted in his museum. He sought to delight as well as to instruct,
and thus also included popular “emblems,” a literary and artistic genre of the
Renaissance. An emblem generally consisted of a motto, an illustration, and a
short poem that was witty or delivered a particular message (such as the value
of patience). Since many of these emblems made use of animals, they offered
a rich literary tradition from which authors such as Aldrovandi could draw.

Like other Renaissance naturalists, Aldrovandi worked in a profoundly
Christian framework; the hand of God, the Creator, could readily be found in
all of history, nature, and art. The study of nature led to a natural theology
that complemented the revealed theology of Scripture. Buffon’s more secular
perspective led him to dismiss much of what Renaissance authors wrote as

worthless. In his famous discourse on method, placed at the beginning of his
Histoire naturelle, he stated that if one were to delete all that was irrelevant to
the study of nature in Aldrovandi’s writings, only one-tenth would remain.

Naturalists in the seventeenth century expanded the observational base of
natural history and were more selective in what they included. For Buffon,
however, if the study of the living world aspired to be a science—not merely
a literary endeavor—an even more rigorous method would be necessary. To
set an example, he included in his first fifteen volumes, on the quadrupeds,
anatomical descriptions of internal and external characteristics of animals
based on specimens in the royal collection. He summarized the most recent
knowledge on distribution, breeding habits, life stages, varieties, behavior, and

environmental setting, as well as listed the different names given to the animal
through the ages by other naturalists.

Buffon patterned the overall structure of the Histoire naturelle after Pliny’s
work, but he dramatically improved its scientific value. Each volume contained
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engravings to accompany the written descriptior}s, and intcr’sp'ersed'amc.)ng the
detailed articles were general essays that synthesized Buffon’s investigations on
animal generation, distribution, and classification. Buffot} had the ad?rantage
over Pliny of having at his disposal a significant natura.l history c-ollectlon. He
worked assiduously to expand the holdings of the Cabinet du roi, an.d he suc-
ceeded in building it into the greatest collection in Europe at the time. Like
Linnaeus, he established a worldwide network of c.orrespondents who sent
specimens to the Paris museum, and like his great'rlval to t.he north, h.e also
possessed an almost complete library of European ht‘erature in natt'lral history.

Although Buffon lacked the knowledge that Chinese and Indl?m s.cholars
had accumulated, and he dismissed information from.the many indigenous
peoples the French encountered throughout the globe in the ffxghtcenltckll }clen—
tury, he nonetheless had resources that dwarfed anything Pliny cmlx. ' a\lre
imagined. Buffon’s encyclopedia of nature, th.erefore, r.eﬂected a qualitative fy
different subject matter than found in earlier hterat.ure in natural l.nstory. Bu -
for’s Histoire naturelle helped create a new tradition by. presenting detailed
studies on a comprehensive scale and by using these studies to attempt to un-
cover the order in nature.

Buffon’s natural history also supplied one of the central documents of the
Enlightenment, a new worldview that came into.prommence after' 1750, 'ﬁrst
in France and then throughout Europe. The philosophes, the major writers
associated with the Enlightenment in France, sought to replace a tradltlon:ill
Christian worldview with a naturalistic one based on humal'1 reason. In their
attempt to break with the past, the philosoph.es employed diverse mtelle}cltual
tools. They used the writings of secular, classical G're.ek and Roman aut (?rs,
seventeenth-century skeptics who questioned (.:hnstlan dogma, and forexgnf
philosophical traditions, particularly English writers vs{ho stressed the valu‘e 0
observation. Enlightenment thinkers envisioned new mtel.lcc.tual foun.datxor%s
for government, morality, politics, and art. In their nat,urahst}c wor.ldwew, s;n—
ence held a privileged position. They regar.ded Newton’s phy.smal science acs1 the
epitome of objective investigation, and writers such as Voltaire popularized the
« ish science.” .

nev;nE:r%l:ttesrnpt to free their contemporaries .from Christ%anity, the phil-
osophes constructed an alternative theological view that deplcted.Gog asla?t
abstract geometrician who established matter and the laws of motion ut e1 .
the system to work out the details on its own. The earth a?nd life sc1enj:s couh
not easily develop out of this deist position. Natural history focused on the

particular and stressed diversity. To complicate the issue, theologians who were

inclined to tolerate an alternative theological view of the heavens were more
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Nature's Caprices

Many naturalists of the eighteenth century
described nature as perfect and argued that
such perfection reflected God’s wisdom
and, indeed, proved the existence of a
divine Creator. Linnaeus held that God’s
plan encompassed the appearance of plants
and animals, as well as their distribution
and relationships.

Buffon, in contrast, argued from a
secular perspective and acknowledged the
existence of monsters and “less happy”
creations in nature. Their existence, he
contended, contradicted the religious argu-

ments based on a simplistic notion of
; . . .
nature’s perfection. One of his favorite
examples of nature’s “mistakes” was the » Georges Louis Leclerc, comte d
, e de

toucan. Its beak, Buffon held, was exces- Buffon, Oeuvres completes de Buffon (Brus-

sively large and impractical. sels: Lejeune, 1828), vol. 13, pl. 127.

c.onservative when it came to natural history. The theologians of the Univer-
sity f)f Paris, for example, insisted upon a literal reading of Genesis, and an ex-
tensive literature of natural theology had developed which argued that the liv-
ing world stood as a proof of God’s existence and a reflection of his moral laws
Buffon’s encyclopedia supplied a new, secular conception of natural his—.
tory. Buffon crafted his interpretation in the philosophe style: a clear, popular
presentation based on accurate information and understandable to th’e average
educated reader. His articles described nature’s wonders, and his essays unco%—
ered its order. As important, his work broke with the Christian tradition that
had informed European natural history for two centuries; more accurately, per-
h.aps, he transformed that tradition. For Buffon, like other philosophes’ be-
lieved in an all-pervasive design in nature. He did not regard that design a; the
handiwork of a personal Christian God whose truths were to be found in the
boo.k of nature as well as in Scripture. Instead, Buffon reified nature into a gen-
erative power responsible for the harmony, balance, and fullness of creation
I_.IIS' reinterpretation did not simply stand natural theology on its head by pro:
viding a nonreligious interpretation of accepted opinions; rather, it provided
a new vision of the living world. Buffon contended that the living world, like
the physical world, followed natural laws that investigation could discove;. He
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considered nature an end in itself, however, not a reflection of a higher reality.
No suggestion of a Christian Creator or the Christian story of Creation con-
stituted part of his vision.

Buffon even challenged one of the basic premises of natural theology: the
perfection of Creation. Although he often described the harmony and beauty
in nature, he wrote that “in the middle of the magnificent spectacle” there were
“some unheeded productions and some less happy.” In his article on the tou-
can, for example, Buffon explained that nature produces not only monsters like
rwo-headed calves but also monstrous kinds like the toucan, whose beak is “un-

natural”:

The true characteristics of nature’s errors are disproportion joined to uselessness.
All animal parts which are excessive, superabundant, or placed absurdly, and which

are at the same time more detrimental than useful, should not be placed in the

grand scheme of nature’s immediate designs butin the small scheme of its caprices,
or if one likes, its mistakes . . . and that whatever proportions, regularity, and sym-
metry reign ordinarily in all nature’s works, the disproportions, the excesses, and
the defects demonstrate to us that the extent of its power is not at all limited to

those ideas of proportion and regularity to which we would like to fit everything.*

The perfection of nature, then, if one could legitimarely speak of it at all, did
not consist in the perfection of design or perfection of adapration. It was not
the product of an all-wise and consummate craftsman, who inspired a sense of
awe in those who gazed upon his Creation. Rather, the perfection of nature
was reflected in the completeness of nature—all that can exist, does.
Buffon’s secular vision of nature provided an attractive alternative to Gen-
esis because, in his natural history, Buffon stressed the historical development
of Earth and its products. In Buffon’s writings, contemporaries found a de-
w and when Earth came into being, as well as of the formation

scription of ho
of animals, plants, and minerals. Buffon’s readers could follow Earth’s history
d could learn the reasons for

from its early molten state to its present stage an
the current distribution of living forms on the surface of the globe. Buffon ex-

plained what animals then existed, how and why they had changed over time,

and how fossils had formed.
All of this was described in the Histoire naturellewithout reference to Scrip-

ture or to the direct action of a supernatural power. Instead, Buffon claimed

that a basic set of forces, analogous to Newton’s concept of gravity, existed and

*Georges Louis Leclerc, comte de Buffon, Histoire naturelle des oiseaux (Paris: Imprimerie

Royale, 1781), 7:108—9. My translation.
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gave rise to animal form and function. These “internal molding forces,” as Buf-
fon called them, worked on organic molecules, themselves the result of a chem-
ical evolution on Earth, and thereby led to the diversity of life on the planet.
The internal molding forces arose during the early development of the planet.
The surrounding environment influenced their expression, and therefore the
appearance of the resulting creatures altered over time as animals migrated or
as climate and habitat changed. Species that belong to the same “families”
would all share the same internal molding force and would be related through
descent from an early primitive stock, which arose spontaneously. Dead-end
variations left their traces as fossils. Geographical variation resulted from the
differing expressions of the internal molding force in different environments.

Like Pliny, Buffon sought to supply his generation with a total picture of
nature. He did so in a new fashion: historically. To understand the present, ac-
cording to Buffon, one had to know the past. If a set of internal molding forces
interacted with the environment over time, the key to explaining present-day
living forms lay in uncovering the history of life on Earth. This historical di-
mension of Buffon’s science opened a new perspective on life that future gen-
erations would develop extensively. It also fit well with a general tendency
among the philosophes to explain the present by linking it to the past.

For his contemporaries, Buffon was significant mainly for having written a
secular Genesis, which gave the appearance of being grounded on an extensive
scientific foundation and on a broad observational base. His scientific peers crit-

icized the underlying speculative elements of his writings, but they also appre- -

ciated its boldness. Buffon began to publish his secular creation story in 1749,
one year after Montesquieu published his discourse on government, The Spirit
of the Laws. Diderot and D’Alembert published their monumental project, the
Encyclopédie, between 1751 and 1772. (It consisted of seventeen volumes of text
plus eleven volumes of plates.) The Encyclopédie attempted to survey human
knowledge from a secular perspective. More than any other document of the
French Enlightenment, it served as a manifesto that argued for a rational ap-
proach to knowledge and a humane program to change people’s thinking and
encourage social, intellectual, economic, and political reform. Buffon’s Histoire
naturelle, générale et particuliére appeared at a critical period in European
thought. His contemporaries regarded it as zhe encyclopedia of the natural
world, one that complemented the more general Encyclopédie.

The Legacy

Buffon’s encyclopedia, combined with Linnaeus’s brilliant work in classifying
and naming, laid the foundation for the emergence of natural history as a sci-

Collecting, Classifying, and Interpreting Nature 21

entific discipline during the second half of the cighteenth century. This is (1110(;
to say that Buffon and Linnaeus saw themselves as partners. Lmnaeluj regafr e :
Buffon’s flowery prose as a distraction to thf)se tho sought km?w edge o ;a

ture, and Buffon considered Linnaeus’s cl.zlsgﬁcatlon system§ as little rlno r; thair;
boring tables in which to store information. BuF tbe COII.lblr.ICd result 1.(: t (:, '
individual efforts was to set a new level. of rigor in investigation, or;\Ie that ga :
primary importance to knowledge gained through observation. Nature wa

seen to operate through natural laws and contained a structure that humans

could fathom. The key to understanding nature did not come from Scripture,

or contemplation, or mystical insight. It consisted in careful study, compari-

son, and generalization. o . . ’
Linnaeus valued naming and classifying. For him, natural history’s goal was

to construct the catalog of life. The discipline, although base‘:d on observazc;?,
maintained a deep, religious significance. Many lafter natu.rahsts who shareB 1fs
taxonomic bent did so from a wholly sec?ﬂar point of view. In contrast, ui:
fon placed a secondary value on classiﬁc.:atxon. For him, n?tural hlst?lfirl asa sdccr
ence sought to uncover the broad outhne's f)f the c?rder in nature. ) at or .
constituted more than just a list of individual kinds. It portrayed a gr.alljn
tableau on which natural relationships, driving forces, geogra-lphxcal distri u-
cion, and historical change could be recognized. Tc? Buffon, th1§ wor;d.rous pic-
cure of nature inspired awe, but he consciously did not conceive of it as con-
nected to the Judeo-Christian story of Creation, or the theological attempltj to
ground a belief in the existence of God in knowledge of the .natur‘al world.
Linnaeus and Buffon thought of themselves as representing different ap-
proaches to nature, but they had a lot in common. They each strove f}(l)r'an unl;
derstanding of the order in nature, and they each chose. to C(})ln.duct their vs:;é‘h
using a large natural history collection rather than. doing their own rese <
out in the field. Museum-based, they valued the‘amval of new specimens t ak
would extend the global dimension of natlllral hls.tory. Each formefcfl a netword
of correspondents to enlarge their collections. Llflnaeus an'd Buffon %raspeh
that much of the globe was still unexplor'ed, leaving th.ern 1gnoral§1t ok muc't
of the planets richness. They had supp%led a‘foundatlon, but they knew i
would remain for others to complete thelr\pro;ect.




