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Chapter 2

Humans, Nature, and Modernity

38

é $ THE ESSAYS in the preceding chapter all pointed out, the prevailing ethic toward the

natural environment within the post-Enlightenment Western worldview has been one of
domination and control. Because these essays have also shown that domination represents
only one possible interpretarion of the inherited tradition, one may ask why and how this
particular interpretation prevailed.

Many have sought an answer to this question in the blending of science and technol-
ogy that began in Europe in the seventeenth century, a period known as the Enlighten-
ment. Whereas previously Western science had been mainly speculative, many important
thinkers of the Enlightenment increasingly sought ro apply scientific knowledge to real-life
sitnations. This approach is part of a broader developing worldview commonly known as
modernity.

The modernist worldview arose in part from the thought of the European Renaissance,
in particular the tendency to exalt human beings and their unique qualitics, in some cases
to the point of being nearly on a par with their creator. The mechanistic physics of Fran-
cis Bacon, René Descartes, and Isaac Newton portrayed the world not as something or-
ganic but as a machine—dead matter that could be taken apart, studied, and uitimately
understood. Especially in the work of Bacon, Man’s quest to master, comprehend, and use
nature for his own ends is often expressed through the metaphor of violating a woman,
forcing her to unveil her secrets and to do her master’s will. _

'This agpressive and sexist imagery has made a deep impression on feminist critics such
as historian Carolyn Merchant, who suggests that Bacon’s intellectual agenda reflected the
interests of “the middle-class male entreprencur” at the expense of nature, women, and the
lower classes. Merchant gives Bacon a large share of the credit (or blame) for the modern
scientific approach to investigation, characterized by laboratory methods that involve ma-
nipulation, dissection, and scrutiny.

Implicit in Bacon’ vision of mastery over nature is the modernist notion of progress, the
idea that humanity is moving ever forward toward some lofty goal. Some have argned that
the very idea of progress depends on a teleology such as that provided by Christianity; even
today it is often difficult, at least for Westerners, to deconstruct the notion of progress and
examine the assumptions it implies.

Contemporary modernist writers on the environment, who are often characterized as
technological optimists, tend to take these assumptions for granted. For them, there is no
question that humankind is capable of exercising ever greater dominance over nature, that
it will inevitably continue to do so in the future, and that human beings are capable of de-
termining whether the changes brought about by the use of new technologies will be
beneficial or not. Their faith in technology and human progress is rooted in the humanis-
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Mevchant: Dominion aver Nature

tic positivism of the Enlightenment thinkers, as are their attitudes toward naturc as pri-
marily a supplier of resources for human use. In the latter respect, such views can be seen
as a logical extension of the managerial approach advocated by Giftord Pinchot, a forester
who became the first director of the United States Forest Service in the early part of the
twentieth century. :

The Renaissance theme of human uniqueness and faith in human abilities to meet all
challenges is prominent in the writing of journalist Gregg Easterbrook, who presents him-
self as one who sees through the pessimism of much contemporary environmentalist rhet-
oric. Although his vision for a New Nature that is made better by humans secms very fu-

turistic, its tone and underlying ethos almost exactly mirror those found in classic utopian

works such as Francis Bacon’s The New Atlantis.

Media critic Jerry Mander does not share the modernist optimism and faith in salvation
through technology. He sees the technological worldview as being undemocratic, serving
only the interests of those in power. Noting that the twenticth century has seen history’s
greatest and most rapid proliferation of new technologies being introduced in the virtual
absence of any public debate, he calls for a more cautious approach in which the likely
changes and possible dangers of new technologies would be weighed and consitdered by

society at large before they are adopted.

Philosopher David R. Loy takes Mander’s eritique a step further. Whereas Mander sees
a disappearance of the sacred in modern life, Loy feels rather that we have wrongly made
sacred what does not deserve to be sacred. Echoing the diagnoses of White and Nasr, Loy
characterizes the crisis of modern society as a crisis of misplaced values. Whereas overt ref-
erences to religion are largely absent from the writings of Easterbrook and other advocates
of modernity, Loy unveils and deconstructs the quasi-religious assumptions and value sys-
tems underlying the modern economistic worldview. In doing so, he shows the darker side
of human progress and calls into question the assumption that modernity represents the
highest achievement in human development.

Dominion over Nature

39

CAROLYN MERCHANT

DISORDERLY, ACTIVE NATURE WAS $0ON  ulatingnature,the technologies of mining and metal-

forced to submit to the questions and experimental
techniques of the new science. Francis Bacon (1561
1626), a celebrated “father of modern science,” trans-
formed tendencies already extant in his own society
into a total program advocating the control of nature
for human benefit. Melding together a new philoso-
phy based on natural magic as a technique for manip-

lurgy, the emerging concept of progress and a patriar-
chal structure of family and state, Bacon fashioned a
new ethic sanctioning the exploitation of nature.
Bacon has been eulogized as the originator of the
concept of the modern research institute, a philo-
sopher of industrial science, the inspiration behind

the Royal Society (1660), and as the founder of the |

Merchant, Carolyn, excerpts from “Dominion over Nature,” pp. 1645, 168 —90 from The
Deatl of Nazure: Women, Ecology, and the Scientific Revolution, by Carolyn Merchant. Copy-
right © 1980 by Carolyn Merchant. Reprinted by permission of HarperCollins Publishers, Inc.
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40 CHAPTER TWO: HUMANS, NATURE, AND MODERNITY

inductive method by which all people can verify for
themselves the truths of science by the reading of
nature’s book.! But from the perspective of nature,
women, and the lower orders of socicty emerges
a less favorable image of Bacon and a critique of his
program as ultimately benefiting the middle-class
male entreprencur. Bacon, of course, was not respon-
sible for subsequent uses of his philosophy. But, be-
cause he was in an extremnely influential social posi-
tionand in touch with the important developments of
his time, his language, style, nnance, and metaphor
become a mirror reflecting his class perspective.

Sensitive to the same social transformations that
had already begun to reduce women to psychic and
reproductive resourrces, Bacon developed the power
of language as political instrument in reducing fe-
male nature to a resource for economic production.
Female imagery became a tool in adapting scientific
knowledge and method to a new form of human
power over nature. The “controversy over women”
and the inquisition of witches—Dboth present in Ba-
con’s social milieu—permeated his description of
nature and his metaphorical style and were instru-
mental in his transformation of the earth as a nur-
turing mother and womb of life into a source of se-
crets to be extracted for economic advance.

Bacon’s roots can be found in middle-class eco-
nomic development and its progressive interests and
valies. His father was a middle-class employee of the
queen, his mother a Calvinist whose Protestant val-
nes permeated his early home life. Bacon took steps
to gain the favor of Tames 1 soon after the latter’s as-
cent to the throne in 1663. He moved from “learned
counsel” in 1603 to attorney general in 1613, privy
councillor in 1616, lord keeper in 1617, and, finally,
lord chancellor and Baron Verulam in 1618. His po-
litical objectives were to gain support for his pro-
gram of the advancement of science and human
learning and to upgrade his own status through an
ambitious public career.?

Bacon’s mentor, James I, supported antifemninist
and antiwitch-craft legislation. During the “contro-
versy over women,” females had challenged tradi-
tional modes of dress considered as appropriate to
their place in society. In Holland, for example,
young women were criticized for wearing men’s hats
with high crowns. In England, the title page of a
work called Fric-Mulicr or The Man-Woman (1620)
showed a woman in a barber’s chair having her hair

clipped short, while her companion outfitted herself
in a man’s plumed hat.? In an attemnpt to keep women
in their place in the world’s order, King James in that
same year enlisted the aid of the clergy in preventing
temales from locking and dressing in masculine fash-
jons: “The Bishop of London had express com-
mandment from the king to will {the clergy] to
inveigh vehemently against the insolence of our
women, and their wearing of broad-brimmed hats,
pointed doublets, their hair cut short or shorn, and
some of them [with] stilettos or poinards . . . the trush
isthe world isvery much ot of order.” * (Italics added.)
Bacon was also well aware of the witch trials taking
place all over Europe and in particular in England
during the early seventeenth century. His sovercign,
while still James VI of Scotland, had written a book
entitled Daemonologie (1597). In 1603, the first year
of his English reign, James I replaced the milder
witch laws of Elizabeth T, which evoked the death
penalty only for killing by witcheraft, with a law that
condemned to death all practitioners.b

It was in the 1612 trials of the Lancashire witches
of the Pendle Forest that the sexual aspects of witch
wrials first appeared in England. The-source of the
women’s confessions of fornication with the devil
was a Roman Catholic priest who had emigrated
from the Continent and planted the story in the
mouths of accused women who had recently rejected
Catholicism,

These social events influenced Bacon’s philosophy
and Literary style. Much of the imagery he used in de-
lineating his new scientific objectives and methods
derives from the courtroom, and, becanse it treats na-
ture as a female to be tortured through mechanical in-
ventions, strongly suggests the interrogations of the
witch trials and the mechanical devices used to tortare
witches. In a relevant passage, Bacon stated that the
method by which narure’s secrets might be discovered
conststed in investigating the secrets of witchcraft by
inquisition, referring to the example of James I:

For you bave but to follow and as it were hound na-
ture in ber wanderings, and you will be abic when
you like to lend and drive her afterward to the same
place again. Neither am I of opinion in this his-
tory of marvels that superstiious narratives of
sorceries, witcherafis, charms, dreams, divinations,
and the like, where there is an assurance and clear
evidence of the fact, should be altogether ex-
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- cluded. . . . howsocver the use and practice of
such arts is to be condemned, yet from the spec-
ulation and consideration of them . . . a useful
light may be gained, not only for a true judgment
of the offenses of persons charged with such prac-
tices, but likewise for the further disclosing of the se-
crets of natuve, Neither ought o man to make scri-
Ple of enteving and penetrating into these holes and
corners, when the inguisition of truth is bis whole
object—as your majesty bas shown in your own ex-
ample.” (Italics added.)

The strong sexual implications of the last sen-
tence can be interpreted in the light of the investiga-
tion of the supposed sexual crimes and practices of
witches. In another example, he compared the inter-
rogation of courtroom witnesses to the inquisition
of nature: “I mean (according to the practice in civil
causes) in this great plea or suit granted by the divine
favor and providence (whereby the humag race seeks
to recover its right over nature) to examine nature
berself and the arts upon interrogatories.”® Bacon
pressed the idea further with an analogy to the tor-
ture chamber: “For like as a man’s disposition is
never well known or proved till he be crossed, nor
Proteus ever changed shapes till he was strzitened
and held fast, so nature exhibits herself more clearly
under the grials and vexations of art {mechanical de-
vices] than when left to herself™?

The new muan of science must not think that the
“inquisition of nature is in any part interdicted or
forbidden.” Nature must be “bound into service”
and madea “slave,” put “in constraint” and “molded”
by the mechanical arts. The “searchers and spies of
nature” are to discover her plots and secrets. 10

This method, so readily applicable when nature is
denoted by the female gender, degraded and made
possible the exploitation of the natural environment.
As woman’s womb had symbolically vielded to the
forceps, so nature’s womb harbored secrets that
through technology could be wrested from her grasp
for use in the improvement of the human condition:

There is therefore much ground for hoping that
there arc still faid up in the womb of nature many
secrets of excellent use having no affinity or par-
alielism with anything that is now known . . . only
by the method which we are now treating can
they be speedily and suddenly and simulraneously
presented and anticipated.!

Merchant: Dominion over Nature 41

Bacon transformed the magical tradition by call-
ing on the need to dominate nature not for the sole
benefit of the individual magician but for the good
of the entire human race. Through vivid metaphor,
he transformed the magus from nature’s servant to
its exploiter, and nature from a teacher to a slave. Ba-
con argued that it was the magician’s error to con-
sider art (technology) a2 mere “assistant to nature
having the power to finish what nature has begun”
and therefore to despair of ever “changing, trans-
muting, or fundamentally altering nature.”12

The natural magician saw himself as operating
within the organic order of nature—he was a ma-
nipulator of parts within that system, bringing down
the heavenly powers to the earthly shrine. Agrippa,
however, had begun to explore the possibility of as-
cending the hicrarchy to the point of cohabiting
with God. Bacon extended this idea to include the
recovery of the power over nature lost when Adam
and Eve were expelled from paradise.

Due to the Fall from the Garden of Eden (caused
by the temptation of a woman), the human race lost
its “dominion over creation.” Before the Fall, there
was no need for power or dominion, because Adam
and Eve had been made sovereign over all other crea-
tures. In this state of dominjon, mankind was “like
unto God.” While some, accepting God’s punish-
ment, had obeyed the medieval strictures against
searching too deeply into God’s secrets, Bacon
turned the constraints into sanctions. Only by “dig-
ging further and further into the mine of natural
knowledge” could mankind recover that lost domin-
ion. In this way, “the narrow limits of man’s domin-
ion aver the universe” could be stretched “to their
promised bounds.” 13

Although a female’s inquisitiveness may have
caused man’s fall from his God-given dominion, the
relentless interrogation of another female, nature,
could be used to regain it. As he argued in The Mas-
culine Birtls of Time, “I am come in very truth fead-
ing to you nature with all her children to bind her to
your service and make her your slave.” “We have no
right,” he asserted, “ta expect nature to come to us.”
Instead, “Nature must be taken by the forelock, be-
ing bald behind.” Delay and subtle argument “per-
mit onc only to clutch at nature, never to lay hold of
her and capturc her.” 14 '

Nature existed in three states-—at liberty, in error,
or in bondage:
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She is either free and follows her ordinary course
of development as in the heavens, in the animal
and vegetable creation, and in the general array of
the universe; or she is driven out of her ordinary
course by the perverseness, insolence, and for-
wardness of matter and violence of impediments,
as in the case of monsters; or lastly, she is put in
constraint, molded, and made as it were new by
art and the hand of man; as in things artificial 1%

The first instance was the view of nature as immanent
self-development, the nature naturing herself of the
Arnistotelians. This was the organic view of nature as a
living, growing, seif-actnalizing being. The second
state was necessary to explain the malfunctions
and monstrosities that frequenty appeared and that
could not have been caused by God or another higher
power acting on his instruction. Since monstrosities
could not be explained by the action of form or spirit,
they had to be the result of matter acting perversely.
Matter in Plato’s Timaens was recalcitrant and had to
be forcefully shaped by the demiurge. Bacon fre-
quendy described matter in female imagery, as a
“common harlot.” “Matter is not deveid of an ap-
petite and inclination to dissclve the world and fall
back into the old Chaos.” It therefore must be “re-
strained and kept in order by the prevailing concord
of things.” “The vexations of art are certainly as the
bonds and handcuffs of Protens, which betray the ul-
timate struggles and efforts of matter.” 6

The third instance was the case of art (techné)}—
man operating on nature to create something new
and artificial. Here “narure takes orders from man
and works under his authority.” Miners and smiths
should become the model for the new class of natural

philosophers who would interrogate and alter nature. -
.They had developed the two most important meth-

ods of wresting nature’s secrets from her, “the one
searching into the bowels of nature, the other shap-
ing nature as on an anvil.” “Why should we not divide
natural philosophy into two parts, the mine and the
furnace?” For “the truth of narure lies hid in certain
deep mines and caves,” within the earth’s bosom. Ba-

con, like some of the practically minded alchemists, -

would “advise the studious to sell their books and
build furnaces” and, “forssking Minerva and the
Muses as barren virgins, to rely upon Vulcan.”??
The new method of interrogation was not
through abstract notions, but through the instruc-
tion of the understanding “that it may in very truth

dissect nature.” The instruments of the mind supply
suggestions, those of the hand give motion and aid
the work. “By art and the hand of man,” nature can
then be “forced our of her natural state and squeezed
and molded.” In this way, “buman knowledge and
human power meet as one.” 18

Here, in bold sexual imagery, is the key feature of -

the modern experimental method-—constraint of
nature in the laboratory, dissection by hand and
mind, and the penetration of hidden secrets—lan-
guage still used today in praising a scientist’s “hard
facts,” “penetrating mind,” or the “thrust of his ar-
gument.” The constraints agamst penetration in
Natura’s lament over her torn garments of modesty
have been mrned into sanctions in language that
legitimates the exploitation and “rape” of nature
for human good. The seventeenth-century experi-
menters of the Academia del Cimento of Florence
(i.e., The Academy of Experiment, 1657-1667) and
the Royal Society of London who placed mice and
plants in the artificial vacuum of the barometer or
bell jar were vexing nature and forcing her out of her
natural state in true Baconian fashion.®

Scientific method, combined with mechanical
technology, would create a “new organon,” a new
system of investigation, that unified knowledge with
material power. The technological discoveries of
printing, gunpowder, and the magnet in the fields of
learning, warfare, and navigation “help us to think
about the secrets still locked in namre’s bosom.”
“They do not, like the old, merely exert a gentle
guidance over. nature’s course; they have the power
to conquer and subdue her, to shake her to her foun-
dations.” Under the mechanical arts, “nature betrays
her secrets more fully . . . than when in enjoyment of
her natural liberty.”2°

Mechanics, which gave man power over nature,
congisted in motion; that is, in “the vniting or dis-
uniting of natural bodies.” Most useful were the arts
that altered the materials of things—“agriculture,
cookery, chemistry, dying, the manufacture of glass,
enamel, sugar, gunpowder, artificial fires, paper, and
the like.” But in performing these operations, one
was constrained to operate within the chain of causal
connections; natuire could “not be commanded
except by being obeyed.” Only by the study, inter-
pretation, and observation of nature could these
possibilities be uncovered; only by acting as the in-
terpreter of nature could knowledge be rurned into
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power. Of the three grades of human ambition, the
most wholesome and noble was “to endeavor to
establish and extend the power and dominion of the
human race itself over the universe.” In this way “the
human race [could] recover that right over nature
which belongs to it by divine bequest.” 21

The interrogation of witches as symbol for the in-

" terrogation of nature, the courtroom as model for its

inquisition, and torture through mechanical devices
as a tool for the subjugation of disorder were funda-
mental to the scientific method as power. For Bacon,
as for Harvey, sexual politics helped to structure the
nature of the empirical method that would produce
anew form of knowledge and a new ideclogy of ob-
jectivity scemingly devoid of cultural and political
assumptions.

MECHANISM AND THE
NEW ATLANTIS

The scicntific research institute designed to bring
progress to Bensalem, the community of the New
Atlantis, was called Salomon’s House. The patriar-
chal character of thistutopian society was reinforced
by designating the scientists as the “Fathers of Sa-
lomon’s House.” In the New Atlansis, politics was
replaced by scientific administration. No real politi-
cal process existed in Bensalem. Decisions were
made for the good of the whole by the scientists,
whose judgment was to be trusted implicitly, for they
alone possessed the secrets of nature.

Scientists decided which secrets were to be re-
vealed to the state as a whole and which were to re-
main the private property of the institute rather than
becoming public knowledge: “And this we do also,
we have consultations, which of the inventions and
experiences which we have discovered shall be pub-
lished, and which not: and alf take an oath of secrecy
for the concealing of those which we think fit to keep

secret, though some of those we do reveal some--

times to the state, and some not.” 22

The cause of the visit to the governor by a scien-
tist from the distant Salomon’s House, which re-
sulted in a conference with the visitors to Bensalem,
was shrouded in secrecy. No father of the institute
had been seen in “this dozen years. His coming [was]
in state, but the cause of his coming [was] secret.”

The scientist father was portrayed much like the
high priest of the occult arts, the Neoplatonic magus
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whose interest in control and power over nature had
strongly influenced Bacon. He was clothed in afl the
majesty of a priest, complete with a “robe of fine
black cloth with wide sleeves and a cape,” an “un-
dergarment . . . of excellent white linen,” and a girdle
and 2 clerical scarf, also of linen. His gloves were set
with stone, his shoes were of peach-colored velvet,
and he wore a Spanish helmet.

The worship to be accorded to the scientist was
further enhanced by his vehicle, a “rich chariot™ of
cedar and gilt carried like a litter between four richly
velveted horses and two blue-velveted footmen. The
chariot was decorated with gold, sapphires, a golden
sun, and a “small cherub of gold with wings out-
spread” and was followed by fifty richly dressed foot-
men. In front walked two barcheaded men carrying
a pastoral staff and a bishop’s crosier.

Bacon’s scientist not only looked but behaved like
apriest who had the power of absolving all human mis-
ery through science. He “had an aspect as if he pitied
men”; “he held up his bare hand as he went, as bless-
ing the people, but in silence.” The street was lined
with people who, it would seem, were happy, orderly,
and completely passive: “The street was wonderfully
well kept, so that there was never any army [which]
had their men stand in better battle array than the
people stood. The windows were not crowded, but
everyone stood in them as if they had been placed.”

Bacon’s “man of science” would seem to be a
harbinger of many modern research scientists. Crit-
ics of science today argue that scientists have be-
come guardians of a body of scientific knowledge,
shrouded in the mysteries of highly technical lan-
guage that can be fully understood only by those
who have had a dozen years of training. It is now
possible for such scientists to reveal to the public
only information they deem relevant. Depending on
the scientist’s ethics and political viewpoint, such in-
formation may or may not serve the public interest.

Salomon’s House, long held to be the prototype of
2 modern research institute, was a forerunner of the
mechanistic mode of scientificinvestigation. The me-
chanical method that evolved during the seventeenth
century operated by breaking down a problem into its
component parts, isolating it from its environment,
and solving each portion independently. Bacon’s re-
search center maintained separate “laboratories” for
the study of mining and metals, weather, fresh- and
salt-water life, cultivated plants, insects, and so on.
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The tasks of research were divided hierarchically
among the various scientists, novices, and appren-
tices. Some abstracted patterns from other experi-
ments, some did preliminary book research, some
collected experiments from other arts and sciences;
others tried out new experiments, or compiled results
or looked for applications. The interpretess of nature
raised the discoveries into greater observations, ax-
ioms, and aphorisms. This differentiation of labor fol-
lowed the outlines of Bacon’s inductive methodology.

1n the laboratories of Salomon’s House, one of the
goals was to recreate the natural environment arti-
fickally through applied technology. Large, deep caves
called the Lower Region were used for “the imitation
of natural mines and the producing of new artificial
metals by compositions and materials.”2* In another
region were “a number of artificial wells and foun-
tains, made in imitation of the natural sources and
baths.” Salt water could be made fresh, for “we have
also pools, of which some do strain fresh water out of
salt, and others by art do turn fresh water into salt.”

Not only was the manipulation of the environ-
ment part of Bacon’s program for the improvement
of mankind, but the manipulation of organic life to
create artificial species of plants and animals was
specifically outlined. Bacon transformed the natural
magician as “servant of nature” into a manipulator of
nature and changed art from the aping of nature into
techniques for forcing nature into new forms and
controlling reproduction for the sake of production:
“We make a number of kinds of serpents, worms,
flies, fishes of putrefaction, where of some are ad-
vanced (in effect) to be perfect creatures like beasts
or birds, and have sexes, and do propagate. Neither
do we this by chance, but we know beforehand of
what matter and commixture what kind of those
creatures will arise.”

These examples were taken directly from Della
Porta’s Natural Magic (1558), the second book of
which dealt specifically with putrefaction and the
generation of the living organisms mentioned by Ba-
con—-worms, serpents, and fishes. The chapter deal-
ing with putrefaction had discussed the generation
of canker worms from mud, so that “we may also
learn how to procreate new creatures.” “Serpents,”
wrote Della Porta, “may be generated of man’s mar-
row, of the hairs of a menstrous woman, and of a
horsetail, or mane,” while “certain fishes,” such as
groundlings, carp, and shellfish, “are generated out

of putrefaction.” New beasts and birds could be gen-
erated through knowledge and carefully controlled
coupling.

Della Porta also set down instructions as to how
to produce a new organism in a series of trials. Such
creatures “must be of equal pitch; they must have the
same reproductive cycle, and one must be equally “as
Justful as the other.” Furthermore “if any creatures
want appetite . . . we may make them eager in lust.”

The New Atlantis had parks and enclosures for

‘beasts and birds where just such experiments were

performed: “By art likewise we make them greater or
taller than their kind is, and contrariwise dwarf them,
and stay their growth; we make them more fruitful
and bearing than their kind is, and contrarjwise bar-
ren and not generative. Also we make them differ in
color, shape, activity, many ways.” >

The scientists of Salomon’s House not only pro-
duced new forms of birds and beasts, but they also
altered and created new species of herbs and plants:
“We have also means to make divers plants rise by
mixtures of carths without seeds, and likewise to
make divers new plants differing from the vulgar, and
to make one tree or plant turn intosanother.”

Rather than respecting the beauty of existing or-
ganisms, Bacon’s New Atlantis advocated the cre-
ation of new ones:

We have also large and various orchards and gar-
dens, wherein we do not so much respect beauty
as variety of ground and soil, proper for diverse
trees and herbs. . . . And we make (by art) in the
same orchards and gardens, trees and flowers to
come earlier or later than their seasons, and to
come up and bear more speedily than by their
natural course they do. We make them by art
greater much than their nature, and their fruit
greater and sweeter and of differing taste, smell,
color, and figure, from their nature ¢

Della Porta had, again, given numerous examples
of changing the colors and tastes of plants: a white
vine could be turned into a black one, purple roses
and violets could become white, and sweet almonds
and pomegranates sour.

That such experimentation on animals and the

creation of new species was ultimately directed to- ‘

ward human beings was intimated by Bacon: “We
have also parks and enclosures of all sorts of beasts
and birds, which we use not only for view or rareness
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put likewise for dissections and trials, that thereby
we may take light [i.e., enlightenment] what may be
wrought upon the body of man. . . . We also try all
poisons and other medicines upon them as well of
chirurgery as physic.”#

Much of Bacon’s strategy in the New Atlantis was
directed at removing ethical strictures against ma-
pipulative magic, of the sort found in Agrippa’s Van-
ity of Arts and Science (1530), a polemic probably

written for Agrippa’s own self-protection, contain-

ing important arguments against transforming and
altering nature. Just as Agricola had been obliged to
refute Agrippa’s views on mining in order to liberate
that activity from the ethical constraints imposed by
ancient writers, so Bacon was obliged to refute the
constraints against the manipulation of nature.
Agrippa had argued against tampering with nature
and maiming living organisms:

Those exercisés appurtenant to agriculture . . .
might in some measure deserve commendation,
could it have retained iwself within moderate
bounds and notsshown us so many devices to
make strange plants, so many portentous graft-
ings and metamorphoses of trees; how to make
horses copulate with asses, wolves with dogs, and
so to engender many wondrous monsters con-
trary to nature: and those creatures to whom
nature has given leave to range the air, the scas
and earth so freely, to captivate and confine in
aviaries, cages, warrens, parks, and fish ponds,
and to fatr them in coops, having first put out
their eyes, and maimed their limbs.28

Agrippa had further inveighed against the manip-
ulators of nature who had tried to discover “how to
prevent storms, make . . . seed fruitful, kill weeds,
scare wild beasts, stop the flight of beasts and birds,
the swimming of fishes, to charm away all manner of
diseases; of all which those wise men before named
have written very seriously and very cruelly.”

Much of Bacon’s program in the New Atlantis
was meant to sanction just such manipulations, his
whole objective being to recover man’s right over na-
ture, lost in the Fall. Agrippa had observed that after
the Fall nature, once kind and beneficent, had be-
come wild and uncontrollable: “For now the carth

produces nothing without our labor and our sweat,

but deadly and venomous, . . . nor are the other ele-
ments less kind to us: many the seas destroy with rag-
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ing tempests, and the horrid monsters devour: the
air making war against us with thunder, lightning
and storms; and with a crowd of pestilential diseases,
the heavens conspire our ruin.”

In order to control the ravages of wild tempestu-
ous nanure, Bacon set as one of the objectives of Sa-
lomon’s House the artificial control of the weather
and its concomitant monsters and pestilences: “We
have also great and spacious houses, where we imi-
tate and demonstrate meteors, as snow, hail, rain,
some artificial rains of bodies and not of water, thun-
der, lightnings, also generation of bodies in air,
as frogs, flies, and diverse others.” Tempests (like
that produced by Shakespeare’s magician, Prospero),
could also be created for study by using “engines for
multiplying and enforcing of winds,”2?

The Baconian program, so important to the rise
of Western science, contained within it a set of atti-
tudes about nature and the scientist that reinforced
the tendencies toward growth and progress inherent
in early capitalism. While Bacon himself had no inti-
mation as to where his goals might ultimately lead,
nor was he responsible for modern artitudes, he was
very sensitive to the trends and directions of his own
time and voiced them eloquenty. The expansive
tendencies of his period have continued, and the
possibility of their reversal is highly problematical.

Bacon’s mechanistic utopia was fully compatible
with the mechanical philosophy of nature that devel-
oped during the seventeenth century, Mechanism
divided nature into atomic-particles, which, like the
civil citizens of Bensalem, were passive and inert.
Motion and change were externally caused: in na-
ture, the ultimate source was God, the seventeenth
century’s divine father, clockmalker, and engineer; in
Bensalem, it was the patriarchal scientific administra-
tion of Salomon’s House. The atomic parts of the
mechanistic universe were ordered in a causal nexus
such that by contact the motion of one part caused
the motion of the next. The linear hierarchy of ap-
prentices, novices, and scientists who passed along
the observations, experimental results, and general-
izations made the scientific method as mechanical as
the operation of the universe itself. Although ma-
chine technology was relatively unadvanced in Ben-
salern, the model of nature and society in this utopia
was consistent with the possibilities for increased
technological and administrative growth,

In the New Atlantis lay the intellectual origins of
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the modern planned environments initiated by the
technocratic movement of the late 19z0s and 19308,
which envisioned totally artificial environments cre-
ated by and for humans. Too often these have been
created by the mechanistic style of problem solving,
which pays little regard to the whole ecosystem of
which people are only one part. The antithesis of ho-
listic thinking, mechanism neglects the environmen-
tal consequences of synthetic products and the
human consequences of artificial environments. It
would seem that the creation of artificial products
was one resulit of the Baconian drive toward control
and power over nature in which “The end of our
foundation is the knowledge of canses and secret
motions of things and the enlarging of the bounds of
human empire, to the effecting of all things pos-
sible.”* To this research program, modern genetic
engineers have added new goals—the manipulation
of genetic material to create human life in artificial
wombs, the duplication of living organisms through
cloning, and the breeding of new human beings
adapted to highly technological environments.

THE BACONIAN PROGRAM

The development of science as a methodology for
manipulating nature, and the interest of scientists in
the mechanical arts, became a significant program
during the latter half of the seventeenth century. Ba-
con’s followers realized even more clearly than Bacon
himself the connections between mechanics, the
trades, middle-class commercial interests, and the
domination of nature.

Lewis Roberts lamented the unexploited state of
Mother Earth in his Treasure of Traffike, or a Dis-
conrse of Poreign Trade (1641):

The earth, though notwithstanding it yieldeth
thus naturally the richest and most precious com-
modities of all others, and is properly the foun-
tain and mother of all the riches and abundance
of the world, partly . . . bred within its bowels,
and partly nourished upon the surface thereof,
yet 1s it observable, and found true by daily expe-
rience in many countries, that the true search and
inquisition thereof, in these our days, is by many
too much neglected and omitted.!

John Dury and Samuel Hartlib, followers of Bacon
and organizers of the Invisible College (ca. 1645),

forerunner of the Royal Society, connected the study
of the crafts and trades to increasing wealth. One of
Dury’s objectives was to make observations of the
inventions and sciences “as may be profitable to the
health of the body, to the preservation and increase
of wealth by trades and mechanical industries, either
by sea or land; either in peace or war.” 2

The avowcdly Baconian utopia “The ngdom of
Macarta,” (1641), attributed to Hartlib but probably
written by Gabriel Plattes, an English writer on hus-
bandry and mining, was dedicated not merely to the
“knowledge of causes and secret motions of things,”
as was the New Atlantis, but 1o the total agricultural,
commercial, and medical improvement of society.*
In Macaria, the king has improved his forests, parks,
and lands “to the urmost”—bringing in huge rev-
enues. Owing to the efforts of the council of hus-
bandry, “the whole kingdom is become like to a
fruitful garden, the highways are paved, and are as
fair as the streets of the city.” Any man who held
more land than he could develop and improve was
admonished and penalized for each year during
which he continued to leave it unimproved, until at
last “his lands be forfeited and he banished out of the
kingdom, as an enemy to the commonwealth.” A
counci! of fishing was to establish laws “whereby im-
mense riches are yearly drawn out of the ocean,”
while the councils of trade by land and sea were to
regulate the number of tradespeople and encourage
all navigation that “may enrich the kingdom.”

The health of the inhabirants was maintained by a
“college of experience, where they deliver out yearly
such medicines as they find out by experience.” As
members of the Society of Experimenters, all were
required to defend any new ideas before a Great
Coundil, which judged the truth or falsity of the dis-
covery. “If any divine shall publish a new opinion
to the common people, he shall be accounted a
disturber of the public peace and shall suffer death
for it.”

Dissent, not only in science but also in religion,
would be avoided “by invincible arguments as will
abide the grand test of extreme dispute.” Rational
scientific judgment would thus overcome the pas-
stons and individualism of religious sects and pro-
mote health, welfare, and commercial growth in
Macaria.

The virtuosi of the Royal Society were interested
in carrying out Bacon’s proposal to survey the his-
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tory of trades and augment their usefulness. The En-
glish divine Thomas Sprat, whose History of the Royal
Society (1667) defended it against its critics, desired
to extract from the “operations of all trades,” their
“physical reccipts or secrets,” their “instruments,
tools, engines, {and] manual operations.” He ex-
tolled “our chief and most wealthy merchants and
cirizens” who had added their “industrious, punc-
tual, and active genius™ to the “quiet, sedentary, and

" reserved temper of men of learning.” 3*

Human dominion over nature, an integral cle-
ment of the Baconian program, was to be achieved
through the experimental “disclosure of nature’s se-
crets.” Seventeenth-century scientists, reinforcing
aggressive attitudes toward nature, spoke out in fa-
vor of “mastering” and “managing” the earth. Des-
cartes wrote in his Discourse on Method (1636) that
through knowing the crafts of the artisans and the
forces of bodies we could “render ourselves the mas-
ters and possessors of nature.” 3 Joseph Glanvill, the
English philosopher. who defended the Baconian
program in his Plus Ultra of 1668, asserted that the
objective of natural philosophy was to “enlarge
knowledge by observation and experiment . . . 50
that nature being known, it may be mastered, man-
aged, and used in the services of humane life.” To
achieve this objective, arts and instruments should
be developed for “searching out the beginnings and
depths of things and discovering the intrigues of re-
moter nature.” 3¢ The most useful of the arts were
chemistry, anatomy, and mathematics; the best in-
struments included the microscope, telescope, ther-
mometer, barometer, and air pump.

The harshness of Bacon’s language was captured
in Glanvill’s descriptions of the methods of studying
nature. Bacon had advocated the dissection of nature
in order to force it to reveal its secrets. For Glanvill,
anatorny, “most useful in human life, . . . tend{ed]
mightily to the eviscerating of nature, and disclosure
of the springs of its motion.” In searching out the se-
crets of nature, nothing was more helpful than the
microscope for “the secrets of nature are not in the
greater masses, but in those little threads and springs
which are too subtle for the grossness of our un-
helped senses.” _

_According to Glanviil, Robert Boyle’s experimen-
tal philosophy had advanced “the empire of man over
infetior creatures” by taking seriously “those things
which have been found out by illiterate tradesmen”
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and by developing the “dexterity of hand proper to
artificers.” Glanvill advocated chemistry as one of the
most useful arts, for “by the violence of [its] artful
fires it is made [to] confess those latent parts, which
upon less provocation it would not disclose.” By
chemical techniques, “nature is unwound and re-
solved into the minute rudiments of its composition.”

Tnn his “Experimental Essays™ (1661), Boyle distin-
guished between merely knowing as opposed to
dominating nature in thinly veiled sexual metaphor:
1 shall here briefly represent to you . . . that there
are two very distinct ends that men may propound to
themselves in studying natural philosophy. For some
men care only to know nature, others desire to com-
mand her” and “to bring nature to be serviceable to
their particular ends, whether of health, or riches, or
sensual delight.” %

The new image of nature as a female to be con-
trolled and dissected through experiment legiti-
mated the exploitation of natural resources. Al-
though the image of the nurtuting earth popular in
the Renaissance did not vanish, it was superseded by
new controlling imagery. The comstraints against
penetration associated with the earth-mother image
were transformed into sanctions for denudation.
After the Scientific Revolution, Natura no longer
complains that her garments of modestry are being
torn by the wrongful thrusts of man. She is portrayed
in statues by the French sculptor Louis-Ernest Bar-
rias (1841-190s) coyly removing her own veil and ex-
posing herself to science. From an active teacher and
parent, she has become a mindless, submissive body.
Not only did this new image function as a sanction,
but the new conceptual framework of the Scientific
Revolution—mechanism—carried with it norms
quite different from the norms of organicism.
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GREGG EASTERBROOK

IN 1093 THE RUSSIAN SPACE AGENCY GLAV-
kosmos placed into orbit a large parafoil mirror
designed to reflect sunlight toward the dark hemi-
sphere of Barth, rransforming night into a false twi-
light with about the luminescence of three full
moons. Such mirrors, Russian engincers thought,
might someday shine on cities, replacing street lights
with zero-pollution, zero-fuel iflumination. Or the
mirrors might be held on station, available to train
on the sites of nighttime natural disasters or search-
and-rescue emergencics. In principle a large network

of space mirrors might bapish darkness from the face
of the Earth altogether, maintaining the night hemi-
sphere in perpetual half-light.

For technical reasons the cxperiment failed,
though engincers remain convinced such mirrors
could function. Environmental opposition to fur-
ther research was emphatic. Bill McKibben declared
that space-reflected illumination would “constitute
the single most offensive form of pollution yet de-
vised by man,” here defining sunlight as pollution
if that light arrives when the sun does not normally

Easterbrook, Gregg, excerpt from “The New Nature,” in A Meowment on the Bavth by Gregg

Easterbrook, copyright © 1995 by Gregg Fasterbrook. Used by permission of Viking Penguin,

a division of Penguin Putnam Inc.

it




