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LYNETTE HUNTER

Women and Science in the Sixteenth
and Seventeenth Centuries

Different Social Practices, Different Textualities,
and Different Kinds of Science

#A._he impetus for this essay came from recognizing that
men and women practised science in the same places and with
roughly the same equipment up until the middle of the seven-
teenth century. However, they practised science for different rea-
sons, leading them to communicate in different ways, and these
different rhetorics have had a long-term impact on access to sci-
entific power and to the legitimation of particular methodolo-
gies and of various kinds of scientific knowledge. The focus of
this essay is on the modes of communication used by women
for sharing and preserving knowledge, and the impact that these
modes had on the kind of knowing and the kind of science in
which they engaged. Their practices ran parallel to those of
modern science and suggest ways of engaging with the natural
world that were not recognised by the scientific community at
the time, and which we still have difficulty valuing.

One significant, but taken for granted, aspect is that women
were not, with rare exceptions, involved in generating “natural
philosophy” in the eras before the fifteenth century. Natural
philosophy was primarily communicated through oral disputa-
tion with formal rhetorical rules, accompanied by some manu-
script circulation and commentary. The rhetoric of women’s
communication about interaction with the physical world, which
pertained directly to their responsibilities for domestic medicine
and household technology, may have been oral, but there is no
reeord of formal disputation or their education in it. When men
of the seventeenth century brought together scientific debate



with practical experiment, it is arguable that natural philosophy gave way
to science and philosophy as distinct areas of knowledge. At this time, the
growing number of educated women could have introduced a written
rhetoric more appropriate to their own practice. However, they did not,
and the trajectory of this essay attempts to understand why.

One primary question is: why with so many women having a consider-
able reputation for the practice of experiment, and with so many of them
closely associated with the men who formed the Royal Society, were they
then excluded from meetings and communications? The simple fact is that,
for example, one of its predecessors, the Hartlib circle,! included many
women who corresponded with others, both men and women, about med-
ical remedies, agriculture, botany, chemistry, and pharmacy. It was un-
doubtedly the case that some women were accorded more respect than oth-
ers. In the early years of the circle, Joan Barrington predominated, in the
1640s it was Dorothy Moore, and in the 1650s it was Katherine Boyle.2
Their participation was marked by manuscript culture, and the cessation of
Hartlib’s copyhouse in 1660 may distort the actual events. Nevertheless,
that so many men of the circle and their close associates went on into the
Royal Society, which excluded these women, must have changed the way
in which women in general were perceived and in which they perceived
their own contributions.

From my own close research activities alone? we find that Katherine
Boyle (married name Katherine Jones, Lady Ranelagh) probably knew most
of the membership but was particularly close to her brother Robert Boyle,
to Richard Jones, to John Beale, and to Thomas Willis. She and her brother
lived in the same house in London in their latter years, a house which held
his laboratory.# Her associate and friend Dorothy Moore (born Dorothy
King, later to become Dorothy Dury)s corresponded with William Petty,
John Pell, Henry Oldenburg, and John Clotworthy. Alethea Talbot (who
later became the Countess of Arundell and Surrey) had worked with
many, including Elias Ashmole, and was the mother of Henry Howard.
Her sisters Mary and Elizabeth, with their friend Anne Clifford, had had
close connections with Gilbert Talbot, John Aubrey, and William
Cavendish. And of course there are many more connections,® including
the mother/son link between Joan and Thomas Barrington’ and the hus-
band/wife relationship of Mary and John Evelyn.® Many of these women
were not only in the Hartlib circle? but were also associated with the
group at Wadham College, Oxford,1° and peripherally, through Kenelm
Digby, with Gresham College.!1

The women who were being praised for their scientific judgement until
the end of the 1650s by the very men who established the Society may
have been excluded because of a need to define gender characteristics in a
different way. After all, the seventeenth century in England saw the con-
struction of the domestic housewife, that radically new imagined entity,
the unpaid shadow necessary to a middle-class way of life. It would have

been difficult to differentiate between the abilities of women and men on
theological grounds, and in most cases the aristocratic titles of these
women would have made it impossible on the grounds of status. I would
like to suggest that the reason women were excluded from the Royal Soci-
ety was largely because of their social practice of science, which was tied to
a local community.

While most of the evidence for the argument that follows is drawn from
the written and manuscript material left by gentlewomen and noble-
women, I would argue that their common basis in communal activity pro-
vides grounds for a reasonable hypothesis that other women in the com-
munity were practising science in the same way. Curiously, it may also be
the case that the need to redefine gender derived from an urge to democra-
tise. Because the new practices and the rhetoric used by men of the Royal
Society legitimated their social practice as part of the new proto-liberal so-
cial contract, the product of the Civil War and the events surrounding the
coronation of William and Mary in 1688, the social practice of science by
women was placed outside England’s new definition of the democratic citi-
zen and the practices associated with it.

Rhetorical Elements in the Practice of Science for the Men
of the Royal Society

The practice of science for men in the Royal Society came to be defined
by two primary rhetorical elements that distinguished it from the practice
of science by men preceding the Royal Society. First, in the Society itself
and in its published Transactions, scientific practice consisted of a public
display of intervention into nature, by way of visual demonstration and
written representation of that intervention or experiment, so that it could
be repeated.!? In this, Royal Society practice appears at first sight not much
different from the social practice of scholastic and early Humanist scientia
naturae, which worked from supposition, through demonstration, in the
oral rhetoric of disputation. Yet despite the similarities supposition is not
analogous to hypothesis. Neither is the Aristotelian demonstration derived
from the Posterior Analytics analogous to visual demonstration.!3 Nor is the
oral rhetoric of disputation analogous to written representation. However,
the fundamental difference is that for a medieval world, interventions into
nature were correspondent rather than actual. The medieval scientist was
interpreting God'’s structure, which was unfathomable. Even Aquinas never
went beyond the doctrine of suppositional necessity and probability. In
contrast, the Royal Society scientists were dealing with the possibility of ac-
tual intervention, from which ultimately would be derived the certainty
and universalism of modern science.!* Where the two kinds of scientific
practice were similar is in their social structure, especially in terms of the
self-contained, end-directed rhetoric of club culture fostered by each.!s



The second element defining the rhetoric of Royal Society practice came
from that specific intervention in the actual. This was carried out initially
in laboratories, but more often at home in kitchens and stillrooms—places
quite private compared to the end result of public demonstration. In this,
Royal Society practice was again similar to the earlier practices of artisans
and tradespeople working on “secrets,” which were also intensely private
even if always without public demonstration, to avoid intellectual theft.16
But the fundamental difference between the practice of these earlier experi-
menters and that of the early modern scientist, was the need to link private
experiment with public discussion: to link the intervention in the actual
with public display of that intervention in visual demonstration and writ-
ten representation.

Why was there this importance to link the private practice of interven-
tion with public display and discussion? Largely, I suggest, because the men
involved saw a need, theological, political, and ethical, for greater access to
the “secrets” of nature. But as this paper will go on to explore, women prac-
tising science had already developed a procedure for exchanging informa-
tion about scientific knowledge, so why did the men not follow their spe-
cific mode of communication? Part of the answer is that men in the Royal
Society were differently organised than women and needed different
rhetorical structures for communication. There were more of them who
perceived themselves to be part of a community, and that community was
not local, but regional, national, and international. Also, the men often
wished to exchange information across larger geographical space; hence,
they needed to write rather than develop knowledge by speaking to each
other or by tacit observation. They perceived themselves, consciously or
not, as class and gender unified, part of a much larger movement toward
the unification of a particular class and a specific gender that was becoming
represented in politics. The structure of communication in their modern
science displayed the structure of the universal man]private citizen di-
chotomy made necessary by the evolving liberal social contract: representa-
tion had to be stable and repeatable to make the representative democracy
of post-Hobbesian politics work,17 just as it has to be stable and repeatable
to make the experiment replicable. In other words greater access to the se-
crets of nature, for the men of the Royal Society, was a democratic neces-
sity. Early modern science responded to this growing need for access, to a
larger public, and to making knowledge public. And it answered that neces-
sity by developing strategies that became simultaneously appropriate to po-
litical representation in the proto-liberal social contract.1s

The Social Practice of Science by Women

So in what sense was the social practice of science different for women?
To understand some of this detail I need to look back into the sixteenth
century, over 150 years marked out by the dates 1534, 1617, and 1649. Un-

til the early sixteenth century women had been involved in the commercial
practice and use of science, although this became increasingly difficult with
the controls levied by guilds over trade!® and by the Church over medicine
in the late fifteenth century.2? One large body of practice was in nunneries,
which frequently had to engage in a self-sufficient scientific technology.
Nuns, along with many women, practised medicine on Biblical authority,
working in hospitals and almshouses with the signal role of touching the
bodies of their patients, because physicians did not. Even women of the
gentry and nobility were associated with hospitals, although more usually
as patrons.2! But also, all women had to practise some form of science daily,
from the preservation of food to the production of cleaning agents and the
maintenance of healthcare for people and animals, and there were many
other practices which would now be called chemical technology. Women of
the gentry and nobility had to oversee these practices if not perform them
themselves:22 we find this attested to in account books2?? but also implied
by the architectural arrangement of the late-medieval house in which mis-
tresses, masters, and their household members lived closely alongside each
other, around the great hall.2¢ Most of this practice was habitual technical
performance, but from manuscripts we learn that several women at least
engaged with and responded to changes in the environment, for exam-
ple, learning how to deal with smallpox coming into England in the late
fifteenth century. Although women did work with the commercial secrets
of the artisan world, they had a much larger commitment to communal
information—this kind of science being one of the primary modes for
women to participate in “service” or public action in society.

The year 1534 marked the beginning of the dissolution of the Roman
Catholic Church in England. A number of historians have linked the grow-
ing power of the Royal College of Physicians (incorporated in 1518) and
the attendant difficulties for the poor to receive or obtain medical attention
to the rescinding of the Quacks Charter in 1542-44. At the same time there
was a sharp increase in the number of vernacular books on medicine ad-
dressed to yeomen and to the gentry from the 1530s onward—many of
these with phrases such as “for the common good” or with references to
the “commonweal(th)” embedded in the titles or addresses to the reader.2s
As important, if not more so, was the effect of the dissolution on the hospi-
tals and almshouses run by the Church all over England, which had been
particularly key to rural areas.26 From the little research there is in the field
come examples such as St. Leonard’s in York, a huge hospital which was
simply closed; St. Giles’ in Beverley, to which the Earl of Rutland acquired
patronage before abolishing;?” and St. John's in Exeter, which was given in
1540 to Thomas Carew, who promptly turned it into a private dwelling.2
Presumably because most of the evidence was burned when substantial
buildings like Fogntains Abbey were gutted, there is little paper evidence of
the role of the monasteries and nunneries in interaction with local commu-
nities. However, I would hypothesise partly from the extensive trade that



we know went on between the religious and lay communities, and partly
from the tensions that resulted from the dissolution, that the religious
houses had a substantial social role in their region, which probably in-
cluded medical care and the provision of items of chemical technology ei-
ther in practice or through patronage.

The dissolution also meant the redistribution of grounds and buildings
into the hands of the new gentry and the new nobility: this in itself being
one of the reasons for the plethora of books which acted as guides to be-
haviour when one became responsible to, or for, a community of people
dependent on the lands. The main result of redistribution was the forma-
tion of the English country house phenomenon: the gentry and nobility
decamped to the country house from the London court at various times
during the year. The English country house operated a green, self-sufficient
economy, often directly maintaining over one hundred to three hundred
people and indirectly many more. They were large-scale businesses for the
period. [ would again hypothesise that some of these estates may have re-
placed the functions of the monasteries and nunneries in terms of health-
care and the provision of other household and agricultural products.
While that is an hypothesis, we do know that from 1530 to 1580-90 a
generation of gentlewomen and noblewomen became increasingly recog-
nised for their skill in preparation of many household and medicinal
chemicals and pharmaceuticals: Honor Lady Lisle;2? the Cooke sisters,
daughters of the tutor to Edward VI and Elizabeth, one of whom, Mildred,
married Thomas Cecil, becoming the Countess of Essex, whose household
was described as a “domestic university”;30 and Ann Dacre, the wife of
Thomas Howard, Duke of Norfolk and Surrey, whose son Thomas mar-
ried Alethea Talbot and whose grandson Henry became a member of the
Royal Society.31

The work of these women is relatively well known; what I would like to
stress here is the communal element of their work, the way they integrate it
into service for their household and local area. And there is evidence of a
class continuum of this kind of science practice, including not only the no-
bility but also the gentry and the emerging middle-class housewife. Thomas
Tusser’s 100 Pointes of Good Huswiferie (1557), dedicated to Lady Elizabeth
Paget, stresses the need for any housewife to know how to carry out basic
preparations, especially of herbs,32 and to do surgery.33

By the end of the sixteenth century, there were many women practising
science and medicine, but the practice had diversified. No longer was it
only from necessity or from service, but it had developed into a leisure ac-
tivity. The women of the gentry and aristocracy practising between 1590
and 1649 include the relatively well-researched Ann Clifford, Margaret
Hoby, Grace Mildmay, Alethea Howard and Elizabeth Grey (the Talbot sis-
ters, whose third sister, Mary, was married to William Cavendish), Mar-
garet Duchess of Cumberland, Joan Barrington, Brilliana Harley, and
Queen Henrietta Maria, as well as many others.34 Some practised only for

what was needed for their families; others like Grace Mildmay produced
on a commercial scale. They may have practised, as Hoby and possibly
Mildmay and Barrington did, not only as a leisure activity but as religious
and communal service.

Or they may have taken up practising as one of the indications of the
status of noblewoman, as the distinctly short-lived nobility of the Talbot
sisters’ family may have decreed. Science, medicine, and chemical technol-
ogy, including the use of new foodstuffs such as sugar—a notoriously diffi-
cult substance with which to experiment—seem to have become by the end
of the sixteenth century markers of status. John Partridge’s The Widdowes
Treasure (1585) addresses the reader, saying that this kind of information is
necessary to a particular kind of woman. They need to know how to per-
form these tasks in order to behave appropriately. In other words, the prac-
tices are a signal of conduct. There is evidence for a number of related
books in the period having been written by women but midwived by
men,35 and books in these fields are clearly one of the most important gen-
res for printing and publishing directed at women readers.

Increasingly, the idea of service as a responsibility of the aristocratic lady
became redundant as the nobility crystallised in the reign of James 1. Aris-
tocratic households began to design and live in buildings that separated
them physically from their retainers, who became “servants” rather than
household members. Science began to be practised not only in the kitchen
but also in the laboratory. For example, Mary Sidney (Mary Herbert) had
her own laboratory, which was used by her brother Phillip and by William
Cavendish, but there is little evidence that she was tending to a larger com-
munity. The development may partly be due to a shift to an urban environ-
ment in which these women did not have a distinct community.3¢ It also
may be partly a response by an increasingly leisured class to the question of
what to do with their time. There may be an analogy between the circles of
reading that developed among privileged women3? and the groups of
women experimenting (whose works are attested to by the attributions of
recipes in manuscript writings).38

It is also quite possible that the practice of science was a permissible
mode of intellectual interaction and of interaction with men since nearly
all these women worked with men. Ann Dacre and Mrs. Dyce worked with
Dr. Martin of Kornbeck (doctor to Henry VIII); Mary Sidney with her
apothecary, Adrian Gilbert, and with Thomas Mouffet;3? Elizabeth Grey
with several people (according to Aubrey); Alethea Howard with individuals
both at home and abroad as she found people with similar interests; Mild-
may with her local doctor and apothecary; Barrington with Hartlib; and
Henrietta Maria with Kenelm Digby and Thomas Mayerne. If one looks at
Gerard’s Herball or at any number of extant manuscripts, men and women
working together seems to have been common practice among the gentry
and yeomanry as well.% But the signal characteristic of these partnerships
is the relative lack of aristocratic men.4!



In 1617 a significant event took place. The Royal College of Physicians
gained control of the Pharmacopoeia Londoniensis, the publication of the
recipes used by the newly incorporated Society of Apothecaries. The con-
trol of the Apothecaries by the Physicians had begun in a slightly earlier
period,*? but 1616-17 was the first time that one finds warnings to
women not to overstep their mark in books related to these areas,3 and
from 1617 to 1653 only one new book for women was published that
was concerned with household science.44 Furthermore, whereas in the
earlier period we can often plot an interest in science from parent, espe-
cially mother, to daughter, we do not hear about the practice of the
daughters of any of these women. It is probably significant that the
women closest to the future members of the Royal Society in the 1640s
and 1650s, Katherine Boyle and Dorothy Moore, were both from Ireland.
Another hypothesis I would offer is that women in Ireland continued to
be educated as their mothers had been a generation earlier, even though
the fashion may have died out in England. Not only Katherine but also
her sisters Mary and Lettice wrote and practised in the various areas of
science, medicine, and household technology.45 Dorothy Moore’s sister
Margaret Lowther was considered immensely learned, and her correspon-
dents Margaret Clotworthy, Elizabeth Carey, and Ann Stanhope seemed
to have had similar intellectual interests.

Not until after 1649 does this unofficial but effective prohibition on
books for and/or by women cease, and 1 would suggest that the signifi-
Cant event was Nicholas Culpeper’s English translation of the Pharma-
copoeia. As the historian Jonathan Sanderson has demonstrated,
Culpeper’s translation broke the monopoly of the Royal College of
Physicians and put herbal and medicinal knowledge back out into the
public for the “common good” and for commercial profit.16 Swiftly fol-
lowing its publication, a torrent of related books were published, includ-
ing Alethea Howard's Natura Exenterata (1655), Elizabeth Grey’s A Choice
Manual (1653), and “Henrietta Maria’s” Queen’s Closet Opened (1655),
the latter two going on to become best sellers. Among the first English-
language books interested in science, technology, and medicine pub-
lished under women's names in England, these aristocratic titles opened
a door, and many more women of the gentry and the emerging middle
class such as Hannah Wolley soon entered the space—and not only
women but also men of the middle class. Again, men of the aristocracy
were significantly absent until the publication of the Transactions of the
Royal Society. The close control of the Royal College of Physicians over
women'’s access to knowledge may be one of the factors involved in the
exclusion of women from the Royal Society, since 60 percent of the Col-
lege was elected to the Society between 1663 and 1670.47

How did these women from the sixteenth and seventeenth centuries
practise science? Like men, they practised in kitchens, stillrooms, and very
occasionally laboratories. But unlike men, they worked directly with and

for people in their households and local communities. It is a pointed com-
ment that Alethea Howard’s book is subtitled Nature embowelled/ By the
most/ Exquisite Anatomisers of Her, an explicit reference to surgery and the
use of one’s hands. Andrew Boorde notes in his Breviary (1547) that physi-
cians needed astronomy, geometry, and logic for their distinctly hands-off
analysis and diagnosis and were expected to talk to their patients but not
to touch them. In contrast, a surgeon “need[s] to know the complexion of
his pacient, and to consider the age, the weakness, and strength, and dili-
gently to consider if the sickness, sore or impedyment, be perticular by hi-
selfe: or els that it have any other infyrmyte concurrent with it.”48 A sur-
geon therefore cannot treat that person in the abstract and has to get his
hands dirty. Just so, women were expected to practise surgery and there-
fore to work with their hands and not their eyes alone.#® But more impor-
tant, a surgeon needed to know something about the context of the pa-
tient; he, as many of the women discussed above, dealt with the
community and the environment out of which an individual came. This
was and is a more complex, indeterminate, and rather messy business
than that of the distant physician.

In contrast to the men of the Royal Society, the women also worked in
specific communal locations: either their family environment, their com-
munity, within the confines of the English country house, or among groups
of practitioners. They communicated possibly by way of circles of friends,
and probably by way of visitors and visits they themselves made. The types
of rhetoric appropriate to circles of friends, visitors, extended families, and
larger communities generated the communication of and access to a free
flow of knowledge documented by the attributions in the many surviving
manuscripts, and in some of the printed publications. Communication was
also necessary for the testing of suppositions and hypotheses.

The manuscripts of women from the 1530s to 1660 are marked by an in-
Creasing awareness of Paracelsian science, with its attendant focus on hy-
pothesis and experiment—Mary Sidney’s patronage of the Paracelsian
Thomas Mouffet at a time when Paracelsian experiment was not yet widely
accepted is interesting to note. But women’s manuscripts also consistently
combine this awareness of more experimental and hypothetical approaches
with a continuance of Galenic attention to the human body as a holistic
system and a concentration on the humours theory that preceded physiol-
ogy. The signal difference between the two methodologies in terms of med-
icine is that the Galenic assumed that any one patient will need a specific
and different treatment from another, while the Paracelsian assumed that
one disease will have a remedy common to all people. Women’s manu-
scripts contain evidence of both approaches.

Partridge’s The Widdowes Treasure lists the remedy “To cause one to
pisse” as ”approged” and “A precious ointment” is “probatum est”; and
many recipes are followed by “It is approved.”s® This Paraclesian testing of
general remedies within a book that offered the Galenic strategy of many



individual remedies for one illness so that different contexts could be cov-
ered was typical. The historian Linda Pollock notes that Mildmay’s listing
of different cures by context—old, women, young, wounded, etc.—is an ex-
plicit attempt at Paracelsian analysis.s! Howard’s Natura Exenterata is even
more obvious. It offered different cures for a range of ailments, and a whole
section of the book was devoted specifically to Paracelsian experiments.
The “Address to the Reader” commented that “Method, tis true, may recti-
fie and informe the reasonable faculty in man, yet be of very little assis-
tance in accidents, whose uncouth causes are not lyable to Rule. . . . They
who do (though emperically) are to be preferred before those who dispute
and talk.”s2 In the accounts of remedies, one finds clear notes joining
context-specific remark with acknowledgement of “proof”: “a Fistula,
Canker, or other old soar, which healed the old festered fistula in the brest
of Mr Tho. Wood curate of Newington in his dayes. Probatum est,” or
“Approved . . . by the Lady Capel. 1646,” or “proved by her that distilleth
the sweets waters at Hampton Court,” the last example being doubly im-
portant for its implication that women were employed to carry out chem-
ical technology.3 The Galenic approach to the whole body still anchored
the growing Paracelsian experimental understanding of these manuscripts
and books in the community. It is interesting that just as the earlier ver-
nacular books explicitly aimed to help the commonweal(th), men writing
in this way in the seventeenth century often intended their work also for
the common good.54

Because these women worked in communal locations, the notion of test-
ing favoured by modern scientists as replicable visual display was not rele-
vant. And because their communication was primarily either oral or tacit,
and by informal apprenticeship and observation, there was little need for
the formal rhetorical strategies of written proof. The early practice of
women differed from that of artisans also working with tacit knowledge
and the oral because of its communal location and its noncommercial ap-
plication. But there were changes as well. By the middle of the seventeenth
century, women of the gentry and aristocracy increasingly brought an edu-
cated perspective that included astronomy, geometry, and logic to their
practice, often learned from the men with whom they worked. Dorothy
Moore distinguished, in her short tract on the education of girls, between
fantastic secrets like conjuring or manipulation, and real scientific experi-
ment, with the implication that you need testable and replicable knowl-
edge as well as technical skill within your communal setting. The women
were bringing together the eye and the hand, linking the two in a social
practice that was not class unified, nor gender unified, and which was lo-
cated in small communities. The democratic access they built used a
thetoric of tacit knowledge and the oral, as well as manuscript, and there-
fore had a need for contingency, responsiveness, and repetition with varia-
tion; they imagined their interventions into nature as requiring a knowl-
edge and practice slow to change.

Experiment and Representation

The men who were to form the Royal Society were also bringing together
disputation and practice, but for different reasons. In itself the incorpora-
tion of experiment into abstract disputation would yield little. What was
needed was a different understanding of the textuality necessary to the new
science. Much earlier than the Royal Society, others interested in opening
up the democratic structures of modern science, such as Copernicus, Ba-
con, and Galileo, recognised a new rhetoric for scientific writing.5s In late
sixteenth-century England, the work of Hugh Platt is possibly the best ex-
ample of someone attempting to bring the practical experiment of the arti-
san’s commercial secrets into the public domain. Many of his books were
balancing acts between protected guild knowledge and new inventions that
he wanted to draw to the notice of a wide readership. What Platt lacked
was a theory that argued that this knowledge could not be individually
owned because it resulted from God’s work: it was universal. It took Bacon
to hammer out an initial rhetorical strategy. He attempted to recast the topi-
cal and situated logic of dialectic and rhetoric of the old disputation as illus-
trative and expressive of scientific procedure and observation. He recognised
the orderly quality of the topics, yet also the way they insist on contingency,
repetition with variation, and context. Kenelm Digby also recognised this “or-
der within context” in his comments on translating the popular Secrets of Al-
bertus Magnus.s6 Robert Boyle affirmed it throughout his writing.5?

But there are cognitive problems for the “topics” of classical rhetoric in
writing and in print that do not have the same impact on mathematical,
syllogistic, or rational logics. The variability and contingency of the topics,
such as “quantity” or “degree,” bear in a different way on repetition in the
oral than in print. In print the relative stability and uniformity of represen-
tation does not encourage one to repeat common grounds, or to fore-
ground argumentative premises for different situations. Instead, if you re-
turn back over your writing, you do so to check for proofs of earlier
premises; so repetition needs to be precise and exactly replicable. To
counter this issue in writing as it moves into the duplicating technology of
print, a number of results occurred: moving into print culture, one lost the
direct relationship between orator and audience. In the written, the reader’s
immediate response is not to the “character” of the speaker but to the
“genre” of the writing, and there was an intense diversification of genre in
the sixteenth century. When printed, the marginalian commentary of the
manuscript moved partly into the structure of indices and tables of content
as well as into the margins of books. Furthermore, the use of manuscript
commonplace books, in which writers would collect sayings, examples, and
illustrations, and which were often an end in themselves, became instead a
highly significant precursor to printed writing.s8

The topics themselves were gradually delegitimated because they were
not reliable enough for maintaining the stable representations ultimately



required by modern science. The classical topics suffered by comparison
with the non-contextual, non-social logic of mathematics. They were grad-
ually downgraded by a new education system interested in method but not
in social context, because that system was socially enclosed and privileged.
At the same time the classical topics were co-opted: the categorical topoi of
essence, quantity, quality, time, state, relation, place, and active/passive be-
came internalised as phenomena in the new science. They moved from be-
ing contingent to becoming status causae, or necessary grounds, and were
on their way to becoming essentials. By the middle of the seventeenth cen-
tury, rhetorical inventions, the loci for argument, became the “laws” of sci-
ence. For example, Boyle’s Law—if the temperature is constant, the pressure
of a gas is inversely proportional to the volume—is an invention, a prof-
fered probability, but was turned into a universal and became a second-
order textuality of modern science.

The Textuality of Social Practice®

The rhetoric found in manuscripts written by women or inscribed for
them, such as letters, household recipes, and medical notes, uses the topics
as a central device, connecting observation from tacit knowledge with the
oral and with the written strategies of the anecdotal and autobiographical,
and representing experiment often in diary form: in other words, repeated
but contextualised differently by day-to-day change. In addition, most of
these manuscripts are collections of recipes from several people. There is no
single authorial point of view, but more the kind of editorial voice one
might find in a magazine.s® Because there was no recognised wider public
for women’s writing until the 1650s, this writing itself usually perceived no
need for print, no need for public replicable visual display, and no need for
a change in rhetoric or textuality because of a different medium. It may be
significant that the published writings implicitly by women prior to the
1650s were midwived by men, and that the first three books ostensibly
written by women in the 1650s were published after their deaths and by
men. The women themselves may have written manuscripts, but they saw
little need for print. After all, those contributing to the Hartlib circle experi-
enced extraordinarily wide circulation of their ideas just by writing letters,
or through people writing letters about their practices. But when the topics
were delegitimated as reasonable argument by the new rhetoric of early
modern science, so also was the rhetoric of the social practice of science by
women in local and situated communities.

If the issue for the evolution of modern science in the Royal Society of
the seventeenth century was partly one of adapting written and visual
rhetoric into a stable technique suitable for representation, the issue for
women practising science was quite different. The social practice of science
by English women until the end of the nineteenth century, and indeed up
until the domestic technology revolution of the mid-twentieth century,

was delineated by a range of factors: an ongoing tradition of apprentice-
ship, communal practice, oral communication, and manuscript record,
along with exclusion from a wide public; the denial of access to a more ex-
pansive intellectual collaboration; their discouragement from education;
and the singular fact that they were not considered citizens even in the
world preceding the seventeenth-century social contract and therefore were
not included in the new political structure and had no rights to “universal”
knowledge. The attempt to reenter formal scientific practice in the nine-
teenth century was marked in England by a not surprising recasting of
household work as “domestic science,” but became a dismal failure in its ef-
fort to use the encoding textuality of modern science to represent the rem-
nants of communal practice.

Perhaps we should argue that the textuality used by women for their so-
cial practice of science was entirely appropriate; we just need to understand
what it implied. When Alethea Talbot’s Natura Exenterata (1655) says that it
will offer the “Recreation of Employment” rather than the “Representation
of Experiment,” we need to learn how to read the structure of the book to
appreciate the subtle differences between “re-creation” and “re-presentation”—
one of which is that nothing is re-created in the same way, while the pur-
pose of re-presentation is to allow for exact replication of the experiment.
Another difference is that re-creation combines the idea of doing with the
action of the words, while re-presentation is always an acknowledgeably in-
adequate mode of expressing the experiment’s interaction with the natural
world. But another way of looking at this is to argue that women missed
their chance, or were deprived of its opportunity, to produce a textuality
more appropriate to the social practice of science in a modern world in
which social relations were significantly different from those in the late
medieval and early modern periods.

Most twenty-first-century scientists recognise that the textuality they
work with is inadequate. It is taken as given that words cannot exactly con-
vey the intervention into nature; they can only describe the experiment so
that it is replicable, allowing the people repeating to experience the same
intervention when they do the experiment. In comparison, communica-
tion of technological procedure and information is not attended by these
doubts; representation is a necessary matter of accuracy and replicability
rather than any attempt to provide the “reality” of nature which science at-
tempts to offer. One of the reasons why writers such as Mary Sidney or
Margaret Cavendish, who were not considered “proper scientists,” are pro-
foundly interesting to the history of science is because they understood
that the texuality of modern science as it evolved is inappropriate to what
it is really doing, which is engaging with the physical world rather than
representing the experiment. One can argue that each of these women tried
to find a more appropriate “re-creational” form for modern science’s en-
gagement with nature, but neither attempted to write in a generic form ap-
propriate to the social practice of science. Cavendish was openly aware of



the issue, saying, “The truth is, I have somewhat Err'd from good Huswifry,
to write Nature’s Philosophy, where, had I been prudent, I should have
Translated Natural Philosophy into good Huswifry.”é!

Were the social scientific practice of women to be described, far more
would be needed to convey the contingencies and variability dependent on
social context. And the end would not be replication but varied repetition in
a social context. The process would also take more time than the schedules of
modern science allow. We still do not have a textuality appropriate to this
communication, a textuality that recognises and communicates situated
knowledge in science, that is inclusive of a wider public, and that is demo-
cratic. This is, of course, the fundamental basis of the feminist critique of the
social practice of science and has been ongoing since the seventeenth century.

Footnote: Another Hypothesis

It seems to me significant that in the throws of the revolution of domestic
technology in mid-twentieth-century Britain there was a radical textual shift
in writing about one of the areas of women’s work in the home: food and
cookery. Although there had been earlier examples, works by writers such as
Elizabeth David, Jane Grigson, and Alan Davidson introduced the postwar
British public at the least to a whole new way of thinking about food and nu-
trition. They did so not by simply informing people of new products or offer-
ing different recipes but by constructing innumerable contexts of possibility
for individual readers. Davidson’s trilogy of books on fishs2 combines anatom-
ical classification with detailed line drawings and commentary on habitat, all
appropriate to a “scientific” book on biology or physiology. At the same time
it also contextualises the writer’s life and the procedures of his writing and of-
fers a variety of recipes directly connected to the commentary on habitat.
Reading such writing is slow work; it asks for commitment. It does not
promise replication of an eating experience, because one cannot replicate the
habitat. Its knowledge is openly partial, is sensitive to the environment, and
invites readers to engage on their own terms. Generically unique, the trilogy
offers a far more daringly scientific work than quasi-novelistic accounts by
scientists trying to provide context by way of fiction. The signal difference is
that writers like Davidson, Grigson, and David, although they became house-
hold names, were taking on the writer’s risk that honours textuality, knowing
that the work may not find a readership, whereas scientists today cannot af-
ford to take that risk and are bound by their contracts to a particular kind of
representation that can only become more and more inadequate.s3
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Joanna Stephens’s Medicine and the
Experimental Philosophy

n the introduction to their groundbreaking collection of es-
says Women, Science and Medicine, 1500-1700, Lynette Hunter
and Sarah Hutton have suggested two main reasons why women
have been traditionally excluded from the history of early mod-
ern science and medicine. Firstly, they point to the fact that the
contributions of women to knowledge in the period often took
place in the context of what they call “oeconomics” (i.e., within
the “primary economic unit of the family within the local com-
munity”), an area which has traditionally been overlooked by
historians as a site of serious intellectual and technological en-
deavour. Despite the fact that the “technology with which they
worked became a fundamental part of the emerging experimen-
tal methodology” of the natural philosophy of the period,
women practising within their communities have been persis-
tently ignored by standard histories of science and medicine.!

The second reason (closely linked with the aforementioned
failure to attend to the “oeconomic” realm) is that the historical
narratives of traditional histories of science or medicine have—
wittingly or unwittingly—excluded women, together with other
marginalised social groups of the period (such as laboratory
technicians) from their accounts. In the history of medicine,
Hunter and Hutton note, “the learned practitioners and theo-
rists receive notice, but the lowly healers and midwives, the
mere ‘mechanicks’ of medicine are left out of the account.”2
This process, I will argue, begins long before the first histories of
science and medicine, in the narratives of physicians and mem-
bers of the Royal Society in the late seventeenth and early eigh-
teenth century who, in the process of demarcating the institu-
tional and professional boundaries of emergent experimental,
medical, and scientific knowledge, constructed models of profes-
sional or expert knowledge which exclude women, along with



