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SUN AND SALT, 1500-1700

Hillel Schwartz

During the Renaissance, the su was regarded primarily as a source
of light which gave form to all things*; during the Enlightenment,
paradoxically, the sun was regarded primarily as a source of heat.
Paracelsian chemistry of the 1500s introduced salt as a third
principle which embodied the other two, mercury and sulphur;
salt was that universal mediating presence which represented
earth. By the late 1700s salt was no longer a metaphysical
principle but an acid-base compound, and volatile salts aroused
most interest. These changes in scientific perceptions of sun and
salt ran parallel to one another: beginning as transcendent sources
of form, sun and salt came to be considered manipulable sources
of energy. Our modern approach to energy derives from a period
during which Europeans gradually lost their belief in the creative
agency of two essentials to human life.

Renaissance descriptions of the sun as both a celestial and
spiritual object stressed its light rather than its heat. The sun
illuminated celestial patterns and human behavior. Sunlight was
regarded as a creative agent in nature: light gave things form.
For fifteenth-century painters, the sun began to shine in its coun-
tryside, no longer an isolated golden ideograph of divine pres-

* The first version of this text was presented to the conference &dquo;Helios: From
Myth to Solar Energy&dquo; held in March, 1978, at the State University of New York
at Albany.

https://doi.org/10.1177/039219218203011703 Published online by Cambridge University Press

https://doi.org/10.1177/039219218203011703


27

ence or alchemical rebirth but the integrating force within the
painting.’ For Neoplatonic philosophers like Marsilio Ficino, the
sun was a symbol of the operative intellect that not only ap-
preciates but determines forms of the natural world. Sunlight was
consequently a physical phenomenon and a metaphysical sign
of the &dquo;intelligible light&dquo; which is God.’

Copernican astronomy may or may not have been the offshoot
of Neoplatonic light mysticism and hermetic sun-worship, but
certainly Copernicus was gratified to find that the sun could
be the lamp at the center of the universe, precisely because he
did believe the sun to be the true source of form in nature.

Although the planets whirled about a sun on which no humans
lived, it was appropriate that a universe configured by light be
approximately heliocentric.3
About the time that Copernicus was working out his helio-

centric theory, the physician and chemical philosopher Paracelsus
was devoting himself to the elaboration of a salt-centered theory
of matter. Previous to Paracelsian chemistry, two basic principles
had been recognized by European alchemists: sulphur and mer-
cury. These principles were functionally and morphologically
distinct from modern elements or substances; they were, rather,
universal presences variously manifested in matter. Paracelsus
introduced salt as the third principle, a Bauprinzip, &dquo;that which
holds the body together.&dquo; Salt was the mediating principle which
represented at once solidity and solubility; it was the source of
form and color, the ultimate sublimate, fixity. Since it was

enduring, since, as Bernard Palissy would write in 1580, &dquo;there
is nothing without salt,&dquo; salt was also the universal balsam, a

prime medicine.’
The weakest part of Copernican theory lay in its Neoplatonic

explanation for the circular orbits of planets and in its equally
metaphysical explanation for the coherence of the entire system.
What kept the planets whirling in their orbits?5 The weakest
part of Paracelsian chemistry lay in its explanation for the powers
of salt, an explanation compounded of alchemical rhetoric and
complicated by Paracelsus’ notion that the principles differed in
themselves from one substance to another. Wrote Palissy, who
had been mapping the Saintonge saltworks for Francis I, &dquo;salt is
a fixed body, palpable and known in its individuality, preserver
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and generator of all things,&dquo; and yet it was also &dquo;an unknown and
invisible body, like a spirit.&dquo; 

&dquo; How did salt hold the body
together?6

Gradually, European natural philosophers would come to

regard sun and salt differently. Gradually, they would abandon
the idea that either sunlight or salt was a source of form,
a creative agent. When Kepler, benefitting from Galileo’s im-

provements of the telescope, drew up his science of optics in

1611, he proved that light could be acted upon by external
forces; light was (in Stephen Straker’s words) a patient, not an
agent.’ When Johann Rudolph Glauber, some thirty years later,
used his superb furnaces to study the nature of salt, he cut away
much of the rhetoric and bombast which accompanied Paracelsian
chemical philosophy.’

But neither Kepler nor Glauber had entirely abandoned the
old beliefs. We can see them struggling toward a new set of
constructs about salt and sun. Kepler offered two explanations
for the orbiting of the planets. The first was in keeping with
earlier ideas about sunlight, the second was not. In the first, the
rays of the sun, spreading along the orbital plane of all known
planets, and the anima motrix of the sun interacting with the
planets, were both the motive forces and the form-fixing agents
for celestial motion. In the second, magnetic forces were ope-
rating between the sun and the planets.’

In 1624 or 1625, Glauber had cured himself of an illness by
drinking mineral water in which he soon discovered his sal mi-
rabile (sodium sulphate). Although he was the first to isolate
and identify mineral salts, and although in subsequent years he
seems to have recognized that salts are acid-base compounds, he
retained salt as a principle, spoke of the universal salt, and
claimed that &dquo;in the sun and in salt are all things. &dquo;’o

Between 1660 and 1770, the new image of sun and of salt
took shape. Discussions of the sun became increasingly concerned
with the nature of heat; discussions of salt focussed on the

problems of effervescence, fermentation and corpuscular motion.
When light and salt lost their status as transcendent sources of
form, the sun and salts came to be regarded as manipulable
sources of energy.&dquo;

Throughout the seventeenth century, sunlight was steadily
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divested of its metaphysical properties. Francis Bacon had early
on been discomfited by &dquo;the manner in which light and its causes
are handled in Physics..., as if it were a thing half way between
things divine and things natural. &dquo;12 Men turning telescopes on
the sun observed the cyclic nature of sunspots; the sun itself
was not perfect, and it might well be in motion, rotating on an
axis.13 Nor was sunlight simple: it was somehow a congeries of
the colors spreading out past Newton’s prism, and it might be
explained as the motion of particles (or, for Huygens, the motion
of waves) .14 The light of the sun could no longer hold the universe
together or give it form. Universal gravitation and the interaction
of shaped particles now stood as the prime hypotheses.
Men began to investigate the sun and its light in order to

determine the nature of heat. Descartes proposed not a brilliant,
glamorous sun but a boiling, turbulent sun whose heat was more
crucial than its light. Robert Hooke thought the sun a burning
body, and Robert Boyle supposed that sunbeams were streams of
fiery corpuscles. Pierre Gassendi and others, following a plan of
research outlined by Bacon, studied the relationship of light to
heat by using burning-mirrors or lenses to focus the sun’s rays
on various substances.&dquo; Bacon, like Boyle and Hooke later, had
supposed heat to be a form of motion rather than a variety of
matter. This theory, not widely accepted until the end of the
eighteenth century, would make heat akin to sunlight, and the
measurement of heat would be a measurement of light. When the
material theory of heat, robust and persistent throughout the
1700’s, was finally upset by the discovery of latent and specific
heats, what remained was a powerful confusion of light and
heat, so powerful that Richard Kirwan’s definition of specific
heat began, &dquo;All bodies require a certain quantity of elementary
fire or light to heat them to a certain degree.&dquo; William Herschel,
seeking the best color filter for his astronomical observations of
the sun, reported in 1800 that he had found heat beyond the
visible red end of the spectrum. He was not prepared for this
discovery of heat without visible light, and he stumbled at any
sufficient explanation. The problem of thermal radiation and the
problem of electricity-which the scientists were substituting for
the sun in their study of the problem of light-would provoke
major theoretical shifts in nineteenth-century physics and chem-
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istry. And the sun would be analyzed, photographed, pinned
like a butterfly to walls.&dquo;

Salt too had suffered. Boyle had insisted that salt could not
be a &dquo;principle.&dquo; In his experiments, he had determined that
there were many different salts, none of whose &dquo;spirits&dquo; (vapo-
rized forms) was necessarily metaphysically potent. Paracelsus
had constantly urged forward the alchemical pun that certain

procedures for preparing salts were &dquo;spiritual.&dquo; Boyle divested
that pun of its mystery. In 1754, after further decades of con-
fusion over the precise nature of the de-mystified salt, Guillaume
Franqois Rouelle authoritatively defined salt as an acid-base
compound.&dquo;

Yet, if salt could no longer be admired as the source of form,
volatile salts still challenged the imagination of chemists, who
had not yet puzzled out the exact relationships between acids,
alkalis and salts. The seventeenth century had been a century of
mineral salts, first Glauber’s salts and then Nehemiah Grew’s
Epsom salts and other salts trumpeted for their healing, energizing
powers. Chemists studied fermentation and effervescence, nove-
lists and playwrights brought in volatile salts to restore the

spirits of their heroines, gentlemen and gentlewomen began to
take the waters at Bath.1s And despite failures to decipher the
secrets of crystalline structure, Enlightenment scientists were

disinclined to attribute to salt the creative form-fixing powers
which had so impressed the Paracelsians handling salt crystals.
Instead, the new chemists initiated experiments on chemical
bonding and close-range particulate forces in salts. Like the sun,
salt became a source of energy to be exploited, a substance by
means of which one revived the faint or generated heat in

chemical solutions.’9
There is more here than mere parallelism. Sun and salt are

intimately related, possibly from the very origin of our word
&dquo;salt,&dquo; and certainly by virtue of the antiquity of solar salt pans
for producing salt from the sea. Did the shifting perception of
sun affect the perception of salt, or vice versa?

Consider first the history of theories of luminescence. With
the discovery of many new luminous insects in the Americas,
sixteenth-century observers became increasingly interested in the
phenomenon of &dquo;cold&dquo; light, and Conrad Gesner in 1555 was
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the first to write a book devoted entirely to luminescence. The
seventeenth century was (according to E. Newton Harvey) the
Age of Phosphor, starting in 1603 with Cascariolo’s discovery
of the Bolognian (phosphor) stone, ending in triumph in 1669
with -Henning Brand’s isolation of phosphorus. As knowledge
about animal and mineral luminescence accumulated, the problem
of light would no longer be tied so closely to theories about the
sun. 20
More surprisingly, between 1680 and 1720, men would link

light with salt. Johann Kunckel, who had been working with
phosphorus, proposed that &dquo;where there is Heat there is Acid,
where there is Flame or Light, there is a volatile salt.&dquo; Paolo
Casati in 1688 and Johann Heinrich Cohausen in 1717 would
defend the thesis that light comes from swiftly moving salts. At
least three different sets of logic were involved in this identi-
fication of salt and light. As alchemists knew, salt was what
remained after fire-it was ash, &dquo;that fixt permanent earth which
is in the center of everything that is incorruptible and inalter-
able ; &dquo; assuming that luminescence was a sort of nonconsuming
firelight, the basis of such light must be salt. As Hooke and
Boyle suggested, light was the product of vibratory motion among
small particles, and late seventeenth-century corpuscular theory
found in volatile salts an inherent motion or a certain shape
which could be the source of corpuscular vibrations. As Para-
celsian chemists knew, there was an aerial niter, a universal life-
giving force, which in the body became a vital saltoeter, a sub-
stance that was both salt and fire and therefore the origin of
internal light. Jean Baptiste van Helmont, perhaps the most in-
fluential chemical philosopher and physician of the seventeenth
century, wrote that &dquo;the salt Spirits, and Sulphur of the arterial
Blood, do by the Pulse, run themselves together in the Sheath of
the Heart, and a formal Light together with Heat is kindled in
the vital Spirit; from the Light I say, of the most inward, and
implanted sunny Spirit, in which is the Tabernacle of the specifi-
cal Sun, even unto the World’s end.&dquo;&dquo;

Salt theories of light did not prevail, and the understanding
of luminescence did not much progress until the nineteenth
century, but the point of this example may be clear. As sun and
salt were translated from sources of form to sources of energy,
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there was a moment of epistemological contact between the
two: to know the energy of salt was to comprehend the light
and energy of the sun.

Consider next a change in European salt production techniques.
As the sea-level rose in the sixteenth century, Europeans were
forced to resort more frequently to the boiling of brine in order
to obtain salt supplies. They could not rely as much as they had
upon coastal salt pans which were being flooded, or upon the
sun itself, which shone less consistently during the &dquo;Little Ice

Age&dquo; in the Northern Hemisphere, whose climatic pessimum
occurred in the era 1550-1700. Concern about the sun’s heat,
then, was prompted in part by the economics of salt trade, and
the new salt drilling techniques adapted from the Chinese would
turn European workers away from the light of the sun toward
the wood and coal flames of the darker earth.&dquo;
One might place this technological change within a larger

context. Between 1600 and 1770, European scientists and theo-
logians began to conceive of a hydrologic cycle that had a signi-
ficant horizontal, terrestrial component; the sun, previously held
responsible for all circulation of waters, became but one element
in a continuum of winds, clouds, mountains, rivers, underground
springs and streams, layers of earth and rock. The sun still
worked to evaporate and draw up the waters, but it shared its
task with the winds, and topographical forms had their own
special functions within the cycle. The vertical cycle that produced
rain was merged with the horizontal cycle that was responsible
for rivers. So too in art and literature the mountains began to
appear, their hollows and chasms soon to be as sublime as the
sun’s light had formerly been prepossessing. Mapmakers and
surveyors took more care with the delineation of contours. Eng-
lish and then continental gardens meandered according to the
&dquo;natural&dquo; lay of the land. Bourgeois men and women, wanting
to know the exact time in a world of stock markets, life insur-
ance, and daily newspapers, began to look around (at clocks
and watches) rather than up (at the sun).23

This new attentiveness to topography was strangely correlate
to the disappearance of both Ptolemaic astronomy and alchemical
elements-systems, each of which had been used in the sixteenth
century to defend a belief in the tight-knittedness of macrocosm

https://doi.org/10.1177/039219218203011703 Published online by Cambridge University Press

https://doi.org/10.1177/039219218203011703


33

and microcosm. Astrology is not far-fetched when one believes
in the actual physical impress of celestial motions and fires upon
the terrestrial frame; medicine is but a class of astronomy when
one believes in a doctrine of signatures by which one may read
in the human body the movements of the planets. As the sun
receded into a distant center, as chemical &dquo;principles&dquo; more

slowly lost their macrocosmic origins and fell, as it were, to the
earth, topography assumed an independent importance. Land
forms had a power of their own, phosphorus (or salt) might give
light, and mountains might have majesty.24

Christian scientists or natural philosophers in the seventeenth
century tended to worry about the consequences of such inde-

pendence. Did so earthy an appreciation of nature occlude the
perception of a Christian universe? Consider-as a final case of
the interplay between sun and salt-the answer of one Timothy
Byfield.

In the 1690’s, Dr. Timothy Byfield ( 1650-1723) first prepared
his universal panacea, Sal volatile oleosum (aromatic spirits of
ammonia), one of the earliest English patented medicines. He
had drawn down from the sun and the air a host of &dquo;illuminated

Sulphurs,&dquo; combined them magnetically with volatile salt, and
so captured &dquo;Spirit of Air, and the best seasoning in the whole
World of Animal Bodies in Life.&dquo; In his disquisition on his Sal,
Byfield described the sun as illuminator and energizer, salt as

mediator and mobilizer .25 In 1707 Byfield joined a millenarian
group known as the French Prophets, and he was not the only
follower to stand with some excitement at the crossroads be-
tween one image of sun and salt and another. Other followers
included Isaac Newton’s proteg6, Nicolas Fatio, who collected
salts, sought alchemical recipes, and wrote a book on fruit-
walls which was in part an excuse for a commentary on sunspots;
Francis and George Moult, chemists who sought the philosophers’s
stone, manufactured Epsom salt, and sold pharmaceuticals at the
sign of Glauber’s Head.26 These men, and others around them,
conceived of prophecy as both an act of perception and a sign
of divine activity; that is, as a means of determining the form
and pattern of the world, and as a source of spiritual energy.
Their prophets described the process of inspiration in physio-

https://doi.org/10.1177/039219218203011703 Published online by Cambridge University Press

https://doi.org/10.1177/039219218203011703


34

logical terms as both a sensation of heat and a flash of light.
Byfield’s description of the potency of his Sal was perfectly
congruent; like the process of inspiration, the process of chemical
creation and of medical redemption involved both aspects of
salt, the volatile and the form-fixing.&dquo;

Byfield’s Christian Sal is the clue to the significance of the
shift in images of sun and salt. Between 1500 and 1770, sun
and salt were divested of sacramental power. In Leonardo’s
Last Supper, Judas has overturned the salt cellar, and sixteenth-
century clerics could recognize witches by their hunger for salt,
absent from the demonic, exhausting witches’ sabbaths; in the
late eighteenth century, the salt cellar had been demoted to an
ordinary piece of tableware that no longer signalled the au-

thority of the lord’s table, and in the place of exorcism, Vol-
taire intended to spread salt on his agricultural land in order
to increase its fertility.28 In the 1500’s, the sacramental wafer,
round and white, had been identified with the sun, and Ignatius
Loyola had as his device a cross implanted on a flaming sun;
the poet Ronsard described the French king Charles IX dressed
for a ballet in the costume of the solar god. In the 1700’s,
regardless of another Sun King, the sun’s light was but a set of
colors for poets and painters, the sun’s heat manipulable by
mirrors, and Franz Anton Mesmer could claim to have mesmer-
ized the sun itself.29

It has become traditional within the last decade to associate
the &dquo;rise of the modern world&dquo; with the primacy of sight,
visualization and the spread of the printed word.30 Vasco Ronchi
in particular has argued admirably that the invention and per-
fection of the telescope had to await a cultural milieu in which
one could trust one’s eyes to see the truth of things, and it was
not until the seventeenth century that Galileo could persuade
men like Kepler that what lay beyond the lenses was other than
optical illusion. As scientists learned to trust their sight, they
abandoned the long-standing double definition of light as either
psychic (lux, that light in Genesis which precedes the creation
of the sun) or sensational (lumen, the physical aspect of light).
Indeed, argues Ronchi, scientists after Kepler so favored lumen,
the physical light, that they neglected the valid medieval concern
for the subjectivity of perception. For to trust sight, one had to
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assume the objectivity of the eye.3’
Obviously, this paper is a brief argument against the notion

that the &dquo;modern world&dquo; or its &dquo;scientific revolution&dquo; can be
easily associated with the primacy of sight. If the sun’s heat
rather than its light was most important to Europeans in the
seventeenth and eighteenth centuries, if salt’s energy was more

intriguing than its capacity to sustain forms, then what we have
in front of us is a movement away from sight toward touch and
kinaesthesia. Ronchi’s thesis need only be rewritten to prove
the point: scientists did not so much learn to trust their sight
as they did push to develop theories of light which made the
physical (analogically tactile) aspect of light more presentable.
Bacon, encouraging his contemporaries in the early seventeenth
century to experiment more and contemplate less, was still
dubious about the prospect of observing very minute or very
short reactions. What was new to the &dquo;modern world&dquo; and its
&dquo;scientific revolution&dquo; was not methodical observation but me-
thodical manipulation. This was as true for the furnaces of
Glauber as for the burning mirrors of Gassendi and later La-
voisier.
The self-generated propaganda for an eighteenth-century En-

lightenment created by a coalition of scientists and philosophes
has too often and too successfully obscured an eighteenth cen-
tury of manipulation, manufacture and European expansion. It
was a tactile, earth-moving, ungenerous conquest of sun-burned
land and salt sea that underlay the marvelous delicate faience
and the Wedgwood china of the Enlightenment. The senti-
mentalism of the romantic response to &dquo;cold reason&dquo; and &dquo;clear

language&dquo; may be taken to have been only another version of
conquest by touch and sensation.

Robert Boyle, tentative, wrote in 1688, &dquo;I see no Absurdity
in supposing that, among other Uses of the Sun, and of the
Stars, the Service of Man might be intended.&dquo; By the nineteenth
century, William Herschel could write, &dquo;The Sun... appears to

be nothing else than a very eminent, large, and lucid planet.&dquo; By
1951 our own modern astronomer, Harlow Shapley, could write
or, rather, proclaim, &dquo;In partial balance of the servile parasitism
of man on the light of the sun, we seek to turn the tables and
make the sun the servant of man.&dquo; And in 1978 we can find
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Joseph W. Little of the University of Florida proposing that we
agree for our own good to sell the sun to utility companies.&dquo;
Our modern approach to energy seems to derive from a period

during which Europeans stopped believing in the transcendent
agency of salt and sun, two essentials to human life. We inherit
as well a persuasive faith in our ability to manipulate, and a

suspicion of the visual which has been strengthened by our
sophisticated manipulation of lights, cameras, and news. Ironi-

cally, ecological activists are the ones who now believe what
they see. The rest of us believe in hidden resources, the power
of invention, human ingenuity, manipulation. To what degree
may the present ecological concerns with solar energy be prompted
by desires to reinvest life-promoting forces or substances with
in-forming sacramental powers?

Hillel Schwartz
(San Diego State University.)
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