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ABSTRACT

The traditional historiography of science from the late-nimtke¢hrough the
mid-twentieth centuries has broadly claimed that the Copernigafut®n in astronomy
irrevocably damaged the practice of judicial astrology. Howexadence to the contrary
suggests that judicial astrology not only continued but actually erdaddring the
sixteenth and early seventeenth centuries. During this time pgudidial astrologers
accomplished this by appropriating contemporary science and maitter@atpernicus’s
De revolutionibus in particular, provided better mathematics for determining the
positions of the planets than the prevailing Ptolemaic systareformist astrologers
interested in making astrology a precise, mathematical scienmdwaced this new
astronomy.

This study evaluates the impact that Copernicus’s heliocerteory of the
cosmos had on the practice of judicial astrology, particularly mvithe English court
patronage system between the publication of Coperni@esigvolutionibusn 1543 and
the Restoration of the monarchy and founding of the Royal SocidG0. In England,
while noble patrons defined the value of science in terms gfrdstical utility, many
English judicial astrologers successfully argued for sciengfiitimacy based on their
ability to precisely predict planetary locations. Contrary to their Europmanterparts on
the Continent, English patrons typically required tangible, pracesallts to justify their
support of client-scientists. The heliocentric theory receivedgellapositive reaction in

England, and many astrologers readily employed its mathematimske more precise



predictions of planetary locations, which would presumably lead to Dbetter
prognostications of human events. As long as scientists and patrons dsfieece in
these exclusively mathematical terms, astrology could comfgrihbt within these
scientific boundaries.

However, throughout the mid-sixteenth century, multiple processesreddhat
changed astrology from a science into a popular belief in Englatichn® began to lose
interest in astrology and thus financed fewer astrologers, ghdlive instability of the
Civil War, fewer patrons were in positions of power to provide thi$ ef support.
Furthermore, as astrology enjoyed increased popularity amonigvilee and merchant
classes of England through almanac and pamphlet publications, stsisativ it in their
best professional interest to consciously distance themselvesa$tontogy and redefine
and re-categorize it beyond the reasonable margins of propaticipractice. In short,
while astrology declined as a scientific activity during ldger half of the seventeenth
century, it found success as a popular activity beyond the confinesngértional

science.
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INTRODUCTION

When Copernicus wrote in his seminal astronomical tre&iseaevolutionibus
orbium coelestiunthat “in so many.ways do the planets bear witness,” he was referring
to how their observed motions provided evidence for the earth’s mdbBity.for most
of the scientifically-educated elite in sixteenth-centuryogar the planets bore witness
in quite another way and provided evidence of a very different kind—thaheaf
astrological influence over human evehtSopernicus’s epoch-making work, of course,
displaced the earth from the center of the cosmos and replacel thevsun, but it also
provided more precise calculations for the prediction of planetaryigosithan the
Ptolemaic system. Among astrologers interested in applyisghew astronomical data
to the prognostication of human events, a great reform movement filediisroughout
much of the sixteenth and early seventeenth centuries. Eventuallyydrowes reform
movement foundered, scientists and their patrons lost interest, tamld@srelocated to
other more receptive venues. The narrative of astrology’s saeaditline in the latter
half of the seventeenth century is less a story about the diiomraf a superstition and
more a story about how science was defined, who defined it, andrathats determined

its definition. Most scientists accepted astrology in the eaxkgenth century and most

! Nicolaus Copernicug)e revolutionibus orbium coelestilib43]trans. Edward Rosen (Baltimore: Johns
Hopkins University Press, 1978).

? See especially, Jim Testeéx,History of Western Astrologiguffolk, UK: Boydell Press, 1987), 197-201
and Hilary M. CareyCourting Disaster: Astrology at the English CourtcaUniversity in the Later Middle
Ages(New York: Palgrave Macmillan, 1992), 92-116. Solaier medieval and early modern rulers who
were major proponents of astrology include RicHaaf England, Charles V of France, Frederick llthé

Holy Roman Empire, Ezzelino Il da Romano of therthaTreviso, as well as several Renaissance popes
such as Innocent VIII, Leo X, and Paul lIl.



did not by the late seventeenth century—the responsibility fordi#gsot only in how
astrology was reformed but also in how science was defined. Wimav$ak an analysis
of these two interconnected processes.

Credit for the “demise” of astrology is usually given to the degjration of the
Aristotelian-Ptolemaic cosmos, which was inaugurated by Coperraad fulfilled by
Newton. However, considerable evidence suggests instead thaigben{Can theory did
not hinder the major positions of astrology and in some cases, fonea dctually
bolstered them. Given the fact that Copernicud& revolutionibusoffered a better
mathematical model for determining the positions of the planttsapplication in
astrological texts should not be surprising; yet, few scholars hated this with more
than a passing interest. The traditional view of historians about @ogeism and
astrology argues that the Scientific Revolution in generalnatidcentric astronomy in
particular sounded the death knell for astrology as a serious academidrdiscipl

Auguste Bouché-LeclercqlsAstrologie Grecqueamong the first works to view
astrology in the context of the history of ideas rather than ynasch superstition, was
typical of late nineteenth-century positivistic approaches to hiseory of science.
Leclercq wrote that “once the Earth was reduced to thedtat@lanet and launched into
space, the base [of astrology] was removed, and all the sttaffatrumbled at once”

adding that there was a fundamental “incompatibility betweeavolagy and the system

* See, for example, Don Allen Camerdine Star-Crossed Renaissance: The Quarrel aboublagy its
Influence in EnglangdNew York Octagon Books, 1941) and Theodore Otiedél, The Medieval Attitude
toward Astrology, Particularly in Englan(New Haven: Yale University Press, 1920).



once proposed by Aristarchus of Samos, and since demonstrated by Gepérni
Leclercq argued that the “celestial influence” of the sstaquired a geometric focal
point, and the geocentric model of the cosmos provided this astrologmpaisite.
Despite his reasonably fair assessment of astrology—asraatiestern thought once
believed by great men and thus worthy of careful study—Legxldotlowed the
progressive historiographical tradition and praised the demisdrofogy as part of the
story of scientific advancement.

Other historians from the early-twentieth century followed sléclercq’s
contemporary Franz Cumont averred that “progress in astronomy’atélyndestroyed
astrology by destroying the “false hypothesis on which iaseld, namely the geocentric
theory of the universe”Unlike Leclercq, who confined his research to mathematical
astrology, Cumont expanded this approach to include not only sciessdifies related to
the study of astrology but also its religious aspects. Cumosiinmterested primarily in
the Greco-Roman era, which led him to study the syncretic aspkastrology and its
relationship to the religions of Late Antiquity, Mithraism in pautar® Though he did
little research into early modern astrology, Cumont neverthebesdioned Copernicus

or heliocentrism over half a dozen times in his seminal wskology and Religion

* Auguste Bouché-Leclerct)Astrologie GrecquéParis: E. Lerous, 1899), 62@Jne fois la Terre réduite

a I'état de planéte et lancée dans I'éspace, laelmsdérobant, tout 'échafaudage croula du ménugp clb

n'y a d’'incompatible avec l'astrologie que le syst@ropose jadis par Aristarque de Samos, repris et
démonstré depuis par Copernidvly translation. All translations from French andtibaare my own or
adapted from secondary sources unless otherwiggl nSburces of translations from all other langsage
are noted in the footnotes.

> Franz CumontAstrology and Religion among the Greeks and Ror(ide® York: Dover Publications,
1960), xi. Originally published in 1912.

® Although now nearly a century old, Cumont’s worksyticularly Astrology and Religion among the
Greeks and Romansemain among the most authoritative books onstiigect. For a more recent work
covering similar topics in ancient astrology, sdeoaTamsyn BartonAncient Astrology(London:
Routledge, 1994).



among the Greeks and Romaeading his work with the conclusion that “Copernicus
and Galileo” destroyed the old “eschatological ideas” evirmedeligious astrology by
“overthrow[ing] the system of Ptolemy and bring[ing] down thosevéesa peopled by
bright beings.” Though he wrote nothing of the direct effects of Copernicanism on
astrology, Cumont characterized the Scientific Revolution akifais worldview in
which the “mysterious prestige” accorded to the stars ultimagelve way to the
“celestial mechanics” of modern astronofy.

By the 1920s, heliocentrism’s role in the downfall of scientifitcdsgy was
taken for granted by most historians. For example, in his nowiclsiedieval Attitude
toward Astrology Theodore Otto Wedel wrote that “the final disproof of astrology wa
never written,” arguing that as long the Ptolemaic-Aristatelaodel of the cosmos
dominated the universities, “refutation was impossiBl&tamining the decline of the
Ptolemaic-Aristotelian version of the cosmos, which began with Gmus, Wedel
assumed that all fields of study using the geocentric theasedeo function when those
foundations were removed. Wedel added that “with the arrival of theasanomy of
Copernicus, [refutation] was no longer necessdhSimilarly, Christopher Macintosh
considered the work of Copernicus, Kepler, and Galileo to have ‘reshadsolete the
cosmology on which astrology was baséUThis traditional history, however, is wrong.

Astrology remained a respected component of a typical early rmdugher education

’” Cumont,Astrology and Religion among the Greeks and Ron20%
¥ Ibid., xvi.
° Wedel, The Medieval Attitude toward Astrolag89.
10 .
Ibid.
! Christopher MacintoshThe Astrologers and their Creed: An Historical Gnel(New York: Frederick
Praeger, 1969), 77.



for well over a century after Copernicus’'s death and successhdlyrporated the
heliocentric theory.

Not all historians unquestioningly accepted this traditional asssgsof the
decline and ultimate failure of astrology nor did they note Copesnor the Scientific
Revolution as its principal undoing. As early as 1954, George Sartord issdeect
statement challenging this view, arguing that “the claimastrology are independent of
whether the earth or the sun is placed at the center” and remimdingans of science
that “astrology did not disappear after the acceptance of therogne system but
continued to grow abundantly? Similarly, although Keith Thomas in his influential
1971 workReligion and the Decline of Magiepeated the conventional wisdom that “the
intellectual pretentions of astrological theory were irreparaihattered” by the
Copernican revolution, he qualified this assessment with the cavé&héhacentrism
was consistent with astrology” because the stars stiltezken influence over the earth
no matter its position in the heavens—all that this new conceptuggstnequired was a
new set of calculations.However, since Thomas'’s primary historical interests revolved
around the social and religious implications of the rise of modeemt#a thinking on
popular beliefs, he proceeded no further with this line of thinking.

Finally, the writings of Eugenio Garin in the late 1970s andyeEB0s, while

repeating many of the same arguments of Sarton and Thomagtatteim integrate the

' George SartonAncient Science and Modern CivilisatifNew York: Harper, 1959), 6IThis book is
made up of lectures Sarton delivered as part obtigoing Montgomery Lecture series. The above quote
comes from a lecture delivered at the Universitilebraska in 1954. See also Eugenio Gastrology in

the Renaissance: The Zodiac of Lifans. Carolyn Jackson and June Allen (LondomutlRdge and Kegan
Paul, Ltd., 1983), first published ke Zodiaco della Vitax.

B Keith Thomas,Religion and the Decline of Magic: Studies in P@puBeliefs in Sixteenth and
Seventeenth Century Englafidndon: Weidenfield and Nicholson, 1971), 349.



history of astrology and particularly Renaissance astroloigythe broader history of the
Scientific Revolution. His most influential wokstrology in the Renaissanstands as a
late addition in the backlash against the teleological pragressof early- and mid-
twentieth century histories of science. Historiographically,sib @lautions of the dangers
of what Maurice Mandelbaum called the “retrospective fallagy,presentist bias in
which the accomplishments of science in the past are judgedidafiformportant in
proportion to their later corroboratidh.Since modern historians viewed astrology as
unscientific in the present, this preconception found its way into #ssessment of
astrology in the past. On the other hand, Garin argued for a greaedagcontinuity
between medieval and early modern science, and used the Copernican anpa
astrology as evidence of this point. He wrote that “if, after @opes had completely
revolutionisedthe structure of the cosmos, and Kepler and Graz had still fot ada
themselves once again to casting horoscopes, this only means tbagithe of modern
science did not come from either a radical break or from an niast@ous
enlightenment® To Garin, the continued existence of practicing astrologers tfer
Copernican revolution not only showed that the new cosmology could adsimil
astrology but also disproved the very idea of a “revolution” in scieNewertheless,
none of these three scholars tackled the problem of how Copernicusperni€an
mathematics specifically affected theacticeof astrology, confining their interpretations

to the philosophical, religious, and cultural consequences of such a shift in worldview.

" See David B. Wilson, “The Historiography of Scienard Religion,” inScience and Religion: A
Historical Introduction ed. Gary B. Ferngren (Baltimore: John Hopkinsudrsity Press, 2002), 23; and
Maurice MandelbaumHistory, Man, and Reason: A Study in Nineteentht@gnThought(Baltimore:
Johns Hopkins University Press, 1971).

> Garin,Astrology in the Renaissanc@



The only scholar to directly address the impact of the Copernicamytios
astrological practice was Mary Ellen Bowden. In her 1974 Wbk Scientific Revolution
in Astrology Bowden averred that astrology failed not due to anything intalhgic
wrong with the system or to changes wrought by the new sci@nCopernicus, Galileo
and Newton, but because it failed to undergo a revolution in the wagdtnanomy and
physics did during this same period. Bowden explicitly argued thidtendneliocentrism
nor telescopic evidence proving the heavens were no longer immutatdemined the
task of astrological reformers. Her research demonstratechfaihematical astrologers
used empirical, experimental, and observational evidence to re&tratogy during the
Scientific Revolution. However, while Bowden focused on how the attatrevolution
failed, it is my intention to examine how practicing mathecaatstrologers received the
new Copernican mathematical models for the positions of the pametisow it affected
their status as legitimate scientists. Given the resiliefi@strology in the face of what,
from the modern, rational perspective, seem to be insurmountablefsci®giacles, the
impact of Copernicanism on early modern mathematical astraleggrves a more
nuanced approach than it has received in these previous works.

Discussion of the issue of Copernicanism and its effects on agtrahust
contend with problems of indefinite terminology and the multiplioftyneanings of the
term “astrology.” By the modern definition, astrology attentptsnterpret the meaning
of the positions and movements of celestial bodies, which are é@lievhave certain
influences over the earth, in order to prognosticate future eventstemmde the

characters or dispositions of human beings. During the early moderhavever, the



modern categories of astronomy and astrology were completelywined. Astrology,
or astrologia was the general term used to describe the study of thedsii@ng this
period’® This included two categories: judicial astrology and naturtiblagy. The
natural branch of astrology dealt with the positions of the sun, moaretplaand stars
and the physical influences they exerted over the material woeldding the change of
the seasons, the prediction of eclipses, the positions and paths plahetary orbits,
meteor showers, the coming of comets, tides, and s@ ®his knowledge—today
classified broadly under the category of astronomy—contributed toinitreased
accuracy of calendars, indicated the best times for the plaaticidharvesting of crops,
and improved navigation. On the other side, judicial astrologers stuakeg@htysical
influence that the heavenly bodies exerted over people. This includpbtrestication
of major historical events, the preparation of horoscopes, therdlestion of auspicious

moments for embarking on journeys, and the Ykin short, astrologgould be used as

'*| have attempted to retain traditional medieval aady modern terminology by referring to “astrojbg
as any area of study that has to do with the stagsirdless of whether or not it the foretellinglu# future

is involved. Astronomy and astrology did not digtirsh themselves from one another until the latéhén
Scientific Revolution. “Astrology” encompassed bgtfuicial astrology and natural astrology. Natural
astrology and astronomy can be used interchangedisy they refer only to the study of the stardouit
regards to the influences they pose on human decmsaking, fate, and free will.

Y David C. Lindberg, The Beginnings of Western Science: The Europeaentfi Tradition in
Philosophical, Religious, and Institutional Conte@00 B.C. to A.D. 145(Chicago: Chicago University
Press, 1992), 274.

¥ Lindberg, The Beginnings of Western Scien2@4; TesterHistory of Western Astrologyl9 and 123;
Wedel, Medieval Attitude toward Astrolog®7.The Greeks of the fourth and third centurieG.B. used
the termastrologiato describe both the study of the movements ofhbavens and the use of those
movements to foretell future events, and this telemained intact into the early modern period.
Astronomia the origin of the English word astronomy, wasriar antiquity, and there was no clear attempt
to distinguish them until Isidore of Seville&tymologiag(ca. 630). Isidore definemktronomiaas the study
of the movements of the heavens and the namingeddtars and planets, whastrologiawas divided into
the physical study of the stars and planets, whithained virtually indistinct fronastronomia and the
superstitious study, which he referred tonaathematici The termmathematiciwas often employed to
indicate those who prophesied by the stars duhiaddte medieval and early modern era.



an umbrella term under which any discipline related to the studlyeoktars could be
placed.

The dichotomization of astronomy and astrology into separate ca®gser
instead a modern invention that does not characterize their refapiansthe sixteenth
century, and early sixteenth-century astrologers were oftperisxin “astronomical”
knowledge. In the early modern era, judicial astrology required knowingrénase
location of the sun, moon, and planets relative to the stars and thelletinss. There
were various forms of judicial astrology, which required knowledgeplahetary
positions at different times. For natal, or horoscopic, astroldgy,positions of the
celestial bodies at a subject’s birth were necessary tce rpaddictions. For horary
astrology, astrologer-astronomers required the positions of thegenhedodies at the
time a particular question was asked, while electional aglyalepended on knowledge
of the future position of the stars and planets in order to detethmnmost propitious
moment to get married or wage warTypically, rather than observing the heavens
themselves, practicing astrologer-astronomers consulted tablesh wiovided
information on the location of celestial bodies at given times amnggl&ince the second
century C.E., these tables had been prepared using the method of icaldéatloped
by Ptolemy, an adherent of the geocentric model of the cosmos, Wwhoagestand

Tetrabiblosformed the backbone of early modern astronomy and astr&logy.

¥ Benson BobrickThe Fated Sky: Astrology in HistofMew York: Simon and Schuster Press, 2005), 22-
26.
° Lindberg, 274-5; Tester, 12-13.



However, because Ptolemy’s system was limited in its acguthe resulting
tables contained errors which, while minuscule in the short termmadated over the
course of several centuries. By the thirteenth century, Ptoleraicslations were off by
as much as two degrees of arc or four times the width of the fh¥@hile four times the
width of the moon, or eight minutes, may seem trivial, it was entaghange sun and
moon signs for some individuals born on the cusp between zodiacalosighew the
results of electional astrology, which depended on knowing the eritie to complete
a particular task. Furthermore, Ptolemy calculated the precessibe equinox at one
degree for every one hundred years, rather than the actual 6guwee degree per
seventy-two years. Precession caused the ecliptic to slowly mes®vard against the
fixed stars at this rate, causing the actual position of thgtiealelative to the zodiac to
be off by more than six degrees. Several attempts to rdbifse calculations were
made—most notably the Alfonsine tables, which were constructed dreth252 and
1270—but by the opening of sixteenth century, astrologers realizethth&tolemaic
system required more than merely revision.

The new Copernican model of the cosmos provided more precise daltsilfatr
the positions of the planets, and many astrologer-astronomers usedc#heulations in
order to maintain the scientific legitimacy they alreadyspesed. Many judicial

astrologers valued precision, in the sense of more reliable and repeatable

! Thomas Kuhn,The Copernican Revolution: Planetary Astronomy fie Development of Western
Thought (Cambridge: Harvard University Press, 1957), 88-Thomas,Religion and the Decline of
Magic, 288; Nicholas Campiom History of Western Astrology, Vol. 2: The Medlearad Modern Worlds
(London: Continuum Books, 2010), 106-18ee alsalames Evandhe History and Practice of Ancient
Astronomy(Oxford: Oxford University Press, 1998), 262-266¢ Bobrick,The FatedSky, 23.

2 Owen Gingerich, “Alfonso X as a Patron of Astronginiy Alfonso X of Castile, the Learned King
(1221-1284)YHarvard Studies in Romance Languages 43, 1998), 3

10



predictions of the positions of the heavenly bodies, just as much aabilitg of
astrologers to make dependable predictions about human affairs. Invdkjsthe
Copernican system made judicial astrology measurable and iepeatand hence more
“scientific’—in that knowledge of the locations of stars and pgkrgecame more
precise, even though these did not necessarily lead to moretaqu@@ictions of human
events. As Theodore Porter has argued, “there is a strong inceenpvefer precise and
standardizable measures to highly accurate ones” becausea@c@imeaningless if the
same operations and measurements cannot be performed” els&waen applied to
early modern judicial astrology, this suggests that accuragngstication would be
difficult to define if the methods used to arrive at these predistdid not employ the
most precise observational data. Eventually, precision regardingotigons of the
planets became “standardizable” as Copernican—and later KepterdrGalilean—
astronomy rendered these calculations repeatable. Perhaps mpogantty, predictions
of the positions of the planets were convincing to patrons for whaatigal results were
becoming the defining standard of value. In the words of Stephen Pungpiddyrances
Dawbarn, “patrons...wanted proof” as their criteria for acceptsdintific practice, and
by that standard, the Copernican theory did contribute to astrological legififnac
English astrologer-astronomers during roughly the century betwie
publication of Copernicus’®e Revolutionibusand the Civil War stand out as a

particularly pertinent case study because their burgeoning shtere practical,

? Theodore PortefTrust in Numbers: The Pursuit of Objectivity in e and Public Lif¢Princeton:
Princeton University Press, 1995), 29.

** Stephen Pumfrey and Frances Dawbarn, “Science atrdriage in England, 1570-1625: A Preliminary
Study,” History of SciengeVol. 42 (2004): 141.

11



mathematical methods was reinforced by the pragmatic temseatithe English court
patronage system. Patronage systems in early modern Europeeeavelassified, in the
terminology of Pumfrey and Dawbarn, as either “utilitarian”“ostentatious.®*® The
purpose of the ostentatious model was to exalt the cultural geesti the patron.
Utilitarian patronage, on the other hand, existed to benefit the pattangible ways: to
increase their financial wealth, enhance their prowess orbdtefield, or improve
navigational aptitude for their overseas ventures. Judicial astrologyd cexist
comfortably within either patronage system depending on the praatinortee patron.
While the continental model of patronage, particularly in the Holy Roman Enmulrtha
Italian city-states, prized the ostentatious system, the Bngiwirt embraced the
utilitarian?® Because many English judicial astrologers successfullyedrépr scientific
legitimacy based on their ability to precisely predict planyeliacations, English patrons
regarded their services as a practical utility that coméad to the methodology of
science. | will argue that as utilitarian patronage cangominate the English system in
the sixteenth century, astrologers used Copernican precision to giis 86 scientific
and attract the attention of patrons. Among early modern Englightistse it eventually

became a problem that post-Copernican precision in the predictiometatalocations

% Ibid., 137.

*® For examples of the ostentatious patronage systeenespecially, Mario BiagiolGalileo, Courtier: The
Practice of Science in the Culture of Absoluti@@hicago: University of Chicago Press, 1993); Paula
Findlen,Possessing Nature: Museums, Collecting, and Sie&ulture in Early Modern ItalyBerkley:
University of California Press, 1994); and WillisBamon,Science and the Secrets of Nature: Books of
Secrets in Medieval and Early Modern Cult{Rrinceton: Princeton University Press, 1994). Lwesk
has been done on the more utilitarian system. @oe gqtroduction is Bruce T. Moran, e@atronage and
Institutions: Science, Technology, and Medicin¢ghatEuropean Court, 1500-17%8uffolk, UK: Boydell
Press, 1991).See especially, Lesley B. Cormack, “Twisting tHers Tail: Practice and Theory at the
Court of Prince Henry of Wales,” 67-84; David Sxl_tiThe Reorganization of Science, 1400-1750,” 185-
194; and A.J.G. Cummings and Larry Stewart, “TheseCaf the Eighteenth-Century Projector:
Entrepreneurs, Engineers, and Legitimacy at theokieman Court in Britain,” 235-261.
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did not lead to greater accuracy in the prognostication of human eMemisver, since
human events were so difficult to quantify, judicial astrologers reagenake their
practice scientific ignored this in favor of what could be rejiabkasured. This changed
when the focus of scientific activity moved beyond the Englishitsda the universities
and Royal Society and judicial astrology became the domdhreqgiopular classes in the
second half of the seventeenth century. Then, it was in thesntdrpracticing scientists
to distance themselves from astrology and redefine it asdeuthe boundaries of
legitimate science.

This study examines the impact of Copernicanism on judicial agyratithin the
English court patronage system between the introduction of Betitgm to England in
1540s through roughly the reign of Charles I, though | will plageifstant focus on the
Elizabethan and Jacobean eras. While this may seem like amargripitice to end this
study, the main reasons for limiting it in this way is becahsepatronage system on
which | focus began to decline in importance following the Restorah 1660 as the
locus of scientific activity shifted from noble courts to univeesitand the newfound
Royal Society’’ Chapter One provides a brief history of astrology from its msign
ancient Babylon and outlines its state at the time of Copernicysgpaarticularly close
attention to the “crisis” of fifteenth- and sixteenth-centusr@ogy—as it was described
by many writers at the time—because many of the issugsecision, accuracy, and
repeatability with which English astrologers were faced eetergut of this earlier

generation. The chapter ends with a brief retelling of the stdryCopernicus’s

*” Bernard CappEnglish Almanacs, 1500-1800: Astrology and the PapRress(lthaca, NY: Cornell
University Press, 1979), 286-190.
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publication ofDe revolutionibus well-trodden ground to be sure, but it is necessary in
order to expand upon its particular importance within the astrologioddd. Chapter
Two relates the history of the reception of the heliocentriorthim England from its first
appearance in print in 1556 to its first unqualified acceptance asealreality in 1576
to its acceptance based on observational evidence in the 1610s. Chap¢éeddals with
the appropriation of Copernican mathematics in service of astraspggifically within
the context of the patronage system in England and the court cultoo¢hohobles and
monarchs during the late Tudor and early Stuart ages. Finallyte&ZhHapur continues
this story up through the 1650s and compares mathematical astrolbgyaaspracticed
in the courts with other institutional contexts during the same—primarily in
universities, in almanacs, in popular culture, and among the great exsHaatgeen
men of letters who argued for and against astrology based onwhregxperience within
these institutions.

Many histories of astrology that take their story throughetirdy modern era find
it obligatory to end with a narrative of astrology’s decline atidnakte demise in the late
seventeenth century as a matter of necessity. After relasitiglogy’s three-and-a-half
millennia historical success, they often end on a gloomy note, biegcris failures in
the late seventeenth century, or conversely, they end with a ¢elgli@ne of scientific
triumphalism. In either case, the story simply ends. The supmrgtias been overcome;
the light of rationality has finally shone through. The formida writing historically

about astrology usually ends long before the modern era, and it ends in failure.
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In a sense, for this paper, | have turned this formula on its hesedriseginning
with astrology’s failures and ending my own narrative with rsatest successes, or at
least its re-categorization into a field that allowed itfital success outside of the
scientific mainstream. By failures, I mean the difficulties mathematical and
observational precision with which astrologers had to contend in thereadern era,
and by success, | refer to astrology’s rise in popularity among the htséye classes of
the mid-seventeenth century just as it was being abandoned hyistsidor being
unscientific. Failure, however, is too strong a word. Astrology did aibtit merely

ceased to be a science.
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CHAPTER ONE
FROM PTOLEMY TO COPERNICUS:

A BRIEF HISTORY OF ANCIENT AND MEDIEVAL ASTROLOGY

Astrology has a long and complex history, and it will be usefulrdok its
development from its origins in second millennium B.C.E. Mesopotamiah¢o t
Renaissance era of “crisis” before describing the impacbpeficanism on its practice.
From the end of the Roman Empire until the Later Middle Agesstmbjections to
astrology were religiously motivated, and in general, revolved drdbe issue of
preserving the free will of the individual and the power of God dve world. By the
fourteenth century, skeptical scholars began to attack it forcksoliascientific rigor and
its failure to properly use mathematics. It was into thiglliettual climate that
Copernicus emerged as an astronomer concerned with constructinthematcally
precise model of the movements of the heavenly bodies, and while hesafpbave
had little interest in astrology, the problems that astrologeredf during his lifetime
were the same ones he tackled when he set out to revise theditedeistotelian
system.

Astrology had many independent origins chronologically and geographibatl
the Western version had its foundations as an organized disciplifBakglonian
Mesopotamia around 1800 B.C.E. and arose simultaneously with the Babylorasion

of the first star charts in global histdy.Generally speaking, astrology enjoyed

*®0tto Neugebauefhe Exact Sciences in Antiqu{rovidence, RI: Brown University Press, 1957), 97.
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unquestioned legitimacy in ancient Mesopotamia because it grew obbtbf the

Babylonian religious tradition and the astronomical tradition. ThieyBaian religion

considered the stars and planets divine, and this religious devotionheahens led to
meticulous study. Because of this integration of religious arehsic ideas about the
power of the planets, Babylonians believed that the heavenly bodigec influences
over human affairé’

Although the foundations of Babylonian astrology had been laid in thehdec
millennium B.C.E., for nearly a thousand years, Babylonian astroggined entirely
“mundane,” meaning that astrologers predicted only events for nairotiee world at
large, rather than casting horoscopes for individtfaBabylonian astronomers were able
to predict the positions of the sun and moon and the dates of eclipses great deal of
accuracy, but they were less adept at predicting the positiorse gfldnets, and their
ability to predict the positions of the sun and moon were never appliadyi technical
sense to draw individual horoscopésthe most important concern in the Babylonian
version of astrology was to create accurate calendars, whisiedseeligious or
ceremonial purposé8.An interest in planetary motion and the ability to deterntiiresr
locations with some degree of precision finally began to emarlyeesopotamia around

the eighth century B.C.E., and this form of astrology made its westward to the

* Like the Greeks and Romans later, the Babylonianesaof the planets corresponded to deities in their
pantheon: Mercury was identified with Nabu, Venuthvishtar, Mars with Nergal, Jupiter with Marduk,
and Saturn with Ninurta.

3 Tester History of Western Astrology3-15.

*1bid., 11; NeugebaueExact Sciences in Antiqujty16-19.

32 Tester History of Western Astrologyt2; NeugebaueExact Sciences in Antiquijt§0.
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ancient Greeks over the next several centdfieBhe mathematical techniques and
observational precision necessary for constructing tables indicttengpositions of
heavenly bodies, drawing nativities, and casting horoscopes—those tungsnost
associated with astrology—materialized around the fourth ceimu@reece* Though
the Babylonians had begun this process, their lack of interdbeimovement of the
planets meant that the methods of later medieval and early mastestogy were not
present in the ancient Near East and did not emerge until the Hellenistic era.
Hellenistic astrology, which would develop and expand upon the techniques of
charting stars, drawing nativities, and casting horoscopestHai groundwork for the
type of astrology that would flourish for nearly two millenni&Eimrope>® Although their
founders showed little interest in the practice of astrologyhd@girean, Platonic, and
Aristotelian schools of thought, in their later forms, all camadcommodate astrological
discourse within their cosmologi&.All of the major precepts of astrology were
logically consistent with these worldviews and within these fraonks, particularly the
Aristotelian conception of the cosmos, astrology was able to thnigen the Hellenistic
era to the early modern era, the principles of astrology bedategwined with
Aristotelian cosmology and this cosmological schema provided ansysithin which

astrology made sense.

¥ Lindberg,Beginnings of Western Sciene4.

3 Tester History of Western Astrologyt2-13.

* |bid., 12; NeugebaueExact Sciences in Antiqujty.70. While Neugebauer obviously accepted the
Babylonian origins of astrology, he argued thake“thain structure of [modern] astrology is undoulyted
Hellenistic.”

% Tester History of Western Astrologyt2-13; BobrickThe Fated Sky15-20.
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Aristotle’s cosmos consisted of concentric spheres with the &tttle center and
a sphere of fixed stars at the outermost reaches. Physusahtded differently depending
on an object’s position within the cosmos. The supralunar sphere, the emtrerse
above the moon, was an incorruptible, unchangeable realm where all moweasent
perfectly circular and, in general, predictable. Birth, geir@radecay, and death, on the
other hand, characterized the sublunar region. It was a world mdigree’” The
predictability of the movements of the stars and planets in thelso@rasphere, the
obvious parallels between the movement of the sun across the emfigtibe changing
of the seasons, and the relationship between the moon and the tides ofimeortiings,
led astrologers to the conclusion that the heavens exerted anoaisanfluence over all
aspects of the sublunar sph&téMoreover, the general predictability of events in the
supralunar sphere, combined with their observed impact on the subblvese,scaused
astrologers to envision a relationship between the upper and $pleres suggesting
that the heavens were the key to predicting all sublunar actistgvAnts in the heavens
became more predictable, astrologers believed that this knowledigebe employed to
make the sublunar realm more predictable as well.

As Aristotelian natural philosophy was adopted by the Romansghoot the
last two centuries before Christ, astrological writings flelued, and astrologers took
Aristotelian physical and geocentric cosmology as the underpinnitigewfastrology.

During the early empire, especially in Eastern, Hellenistholarly centers such as

3" Lindberg, Beginnings of Western Sciencg5. The Aristotelian works most responsible faist
worldview wereDe Caelo(On the HeavensPhysica(Physic$, and most especiallpe Generatione et
Corruptione(On Generation and Corruptign See alsd he Basic Works of Aristotled. Richard McKeon
(Chicago: Random House, 1941).

% Lindberg,Beginnings of Western ScieneZ4-77.
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Alexandria, a number of astrological texts were produced that bedamt an orthodox
version of astrologyFor example, Marcus Manilius’Astronomicon(ca. 10 C.E.), an
astrological textbook written in Greek hexameter verse, providefirsh@account of the
signs of the zodiac as they are known today, as well as theaficetunt of casting
horoscopes based on planetary positions within these “hotisBsrotheus of Sidon’s
didactic five-part poem thBentateuch{ca. 75 C.E.) delineated the different varieties of
astrology, dividing its practice for the first time into natadary, and electional varieties.
Vettius Valen’s encyclopedic compilation, th&nthology (ca. 150 C.E.), provided
numerous techniques for forecasting horoscopes and included severapleexa
horoscopes and natal charts. The most important work—both at thetidnen later
centuries—was th€etrabiblosby the Hellenized Egyptian Ptolemy (90-168 C.E.), which
became the cornerstone of astrology in the medieval and eadermeras?® In
conjunction with Ptolemy’s other great work, thdmagest which described the
geocentric universe mathematically, fhetrabiblosconstituted a formidable edifice of
astrological authority*

Within the Tetrabiblos,Ptolemy treated astrology hierarchically, beginning with
the general and working toward the particular. Book | offeresteutural rules for
prognostication, describing the movement of the planets and starsetbkaadculations,

and how to understand the results. Book Il detailed the collective sspfeastrology

39 Tester A History of Western Astrolog$0-42.

“pid., 11-56.

*1 Wedel,Medieval Attitude toward Astrolog$5 and 67. Th&lmagestfrom the Arabicl-majist, or “the
greatest,’'was the name given to the book by its later Aratzinslations. Among the Alexandrian Greeks it
was known as théMlathematike Syntaxis(MoOnpotikn Zovro&ic). The Tetrabiblos from the Greek
meaning “the four books” was also known to the h-atpeaking world as th@uadripartitum
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generally applicable to large populations or nations, and Books Ill @ntbdether
offered more specific details of individual astrology, or thosegthiwhich may be
determined by the positions of the stars and planets at the comcdptih, and other
important moments in the life of the person whose horoscope has bstéfh Tae
Tetrabiblosachieved popularity in part because, unlike some other Hellenistics on
astrology, it did not delve into the complicated mathematicslagly had developed by
the first century C.E. but rather presented a history of agiramd systematized and
simplified the great mass of detailed information about the szfénélowever,
Ptolemy’sAlmagest which provided the requisite astronomical data for the astralogic
topics presented in th€etrabiblos delivered the specific corresponding mathematical
information needed to calculate the positions of the planets andrstander to put the
Tetrabiblos into practice’* Ptolemy defined astrology in terms that made it wholly
natural and scientific, consciously eliminating the “mystiedéments it retained in other
versions. In fact, he rejected much of the traditional astrolbgl had been popular
during the Hellenistic era.

In the Tetrabiblos astrology emerged as a mathematical, natural science
intimately connected to the Aristotelian worldview, and the Rtale-Aristotelian
cosmos that arose in the first century C.E. became the dominaohassical and
astrological system until the sixteenth century. Moreover, Ptobifiged astrology in a

way that promoted it as a science as opposed to a divinatory predigious practice.

“2 Tester History of Western Astrolog8.
* bid., 68-70.
* See Olaf PeterseA, Survey of Ptolemy’s Almagébtew York: Springer, 2010), 400-9.
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“As for the nonsense on which many waste their labor and of whichvantaeplausible
account can be given,” Ptolemy wrote, referring to those whose adbei@ astrology
was motivated by religious devotion, “this we shall dismiss in faxothe primary
natural causes’> While Ptolemy insisted that astrology had to follow the rules of
science, he conceded that astrology was at best a conjeetiine than exact science.
However, he considered the determination of the precise positioms béavenly bodies
as the key to making astrology scientific and making predictions as acasiabssible:
Prognostication made by persons of this class [nhon-scientists]lme frequently
fallacious, owing to their deficiency in science and their consgqguability to
give necessary consideration to the time and place, or to the reuslai the
planets; all which circumstances, when exactly defined and understvtainky
tend towards accurate foreknowled§e.
Ptolemy criticized *“the scientific vanity” of those astraly practitioners who
attempted to prognosticate without the use of accurate star bleadase “they receive
no confirmation from nature” and their techniques “are not capabbeiofy rationally
demonstrated® Without prognostication based on the scientific observation of the sta
Ptolemy regarded any astrology as illegitimate and incepablrendering accurate
predictions of human events.

Ptolemy’s purpose in writing th€etrabibloswas to place astrology within the

cosmological framework of Aristotelianism and the philosophical émmark of

* Ptolemy, Tetrabiblos ed. and trans. F.E. Robbins (Cambridge: Harvani/dssity Press, 1940), 237
(Book 3, Chapter 3).

*® Ptolemy, Tetrabiblos ed. and trans by J.M. Ashland (Chicago: Aries&r&936), 4 (Book 1, Chapter 2).

| have use Ashland’s translation for most of myesrsh. However, due to his frequent abridgment and
omission of crucial passages, | have used Robbitraisslation for the Loeb Classical Library to
supplement that of Ashland. The particularly tratish is marked in all notes.

7 |bid., 37-8 (Book 1, Chapter 27). Ashland’s tratisia
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Stoicism?® The philosophy of Stoicism, which was at its peak during the destury
C.E., aligned with astrology quite well. Its insistence on the pouofefate, the
deterministic nature of the universe, and the individual’s abiligdjast his will to be in
harmony with this universe mirrored the type of astrology thaleRy attempted to
cultivate. With astrology as a scientific enterprise, practérs could attain some
knowledge to gain control over the uncontrollable and inexorable forces ohitherse.
And with the procedural rules of tHetrabiblosand the observations and calculations of
Almagest the dual studies of astrology and astronomy rested firmly onoeegtic,
Ptolemaic-Aristotelian foundation for the next fifteen hundred years.

With the Christianization of Europe and the dissolution of the RomapirEm
astrology, like much other learning in the Latin West, becammalur The Christian
attitude toward astrology was varied and ranged from qualified apptovautright
rejection. Typically, Christian arguments against astrology caukisif general
complaints that as a pagan science, practicing astrology amdonéetbrm of heresy.
The other principal complaint was that astrology contravened viiée which was
crucially important for Christians who believed that it was thromglvidual free will
that Christians could choose to follow Chft.

In spite of these complaints, astrology survived and gained someedefjre

respectability in the new Christian intellectual environmenmetlieval Europe. By the

“8 Tester History of Western Astrology8-70. For the Stoic influence over physical sceein the early
modern era, see also Peter Barker, “PrésencesRigykque Stoicienne dans la Philosophie Natuagile
XVle et XVII Siecles,”Revue d’Histoire des Sciend&hs (2008): 265-286.

9 This was the official, Augustinian position of ti@atholic Church. The more deterministic Calvinist
position on predestination, of course, emerged.l&@nically, Calvinists were among the least b to
astrology among Protestant religious sects.
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fifth century, the seven liberal arts had ascended to prominendheagssential
educational curriculum for the clerdyThe seven liberal arts consisted of the trivium of
grammar, rhetoric, and dialectic, followed by the more advanced yiuedriof
arithmetic, geometry, music, and astronomy. The science of astrelogived as a
subfield of astronomy in the medieval curriculdhfurthermore, as medieval historian
Valerie Flint has argued, astrology survived in the early Middjes preciselypecausat
could be employed to combat what many Christian authorities corgiégsn more
dangerous forms of magic. Flint claims that astrology was rehabilitatedydbe Middle
Ages because it was “Christianized” and used against what i@hrikinkers perceived
to be far more dangerous challenges to the Church, such asrafitcdemonology, or
the use of illicit magi¢> The mathematical practice of astrology and the technical
knowledge required to fully understand it exercised the mind to adeghee, which
appealed greatly to early medieval clerics who emphasized the asoetic life of the
monasteries. Additionally, the use of astronomical data wastedser calculating the
canonical hours of prayer and dates of moveable feasts sidsts. This assured that
the framework of astrology remained intact throughout the Middle Ages.

Although astrology retained this respectability, it was améd on religious
grounds. The Christian writers of the first few centuriesra@hrist, especially the
Church Fathers and Augustine of Hippo in particular, urged new @msgsto abandon

old pagan superstitions such as astrology in favor of free mdlitlae option of salvation

*0'C. Warren Hollister and Judith Bennéttedieval Europe: A Short HistoffNew York: MacGraw Hill,
2002), 250.

*1 Tester History of Astrology101-2.

%2 valerie 1.J. Flint,The Rise of Magic in the Early Middle Ag@inceton: Princeton University Press,
1991), 100-150.
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through Christ. Augustine had dabbled in many philosophies in the persoséltloate
would eventually lead him to Christianity, including Manichaeism areklsskepticism,
both of which were more receptive to astrology. Augustine zgtit astrology on
religious grounds, arguing that “a devout Christian must avoid astrelcged all
impious soothsayers, especially when they tell you the truthe&orof leading his soul
into error by consorting with demons and entangling himself withbtheds of such
association > Significantly, in his denunciation, Augustine also appealed to remsbn
logic to counter the argument for astrology. Twins, he wroteg g definition born at a
time when the stars should rule over them in identical wayshatdftastrology were a
valid science then we should expect to see them live their livés a@mparable
personalities, social statuses, and fates. However,
[The astrologers] have never been able to explain why twinsoadéfsrent in
what they do and achieve, in their professions and skills, in the htmeys
receive, and in other aspects of their lives and deaths. $ucil matters, twins
are often less like each other than complete strangerstwyes, are born with

practically no interval of time between their births and are d¢wedean precisely
the same moment of a single sexual seminafion.

Augustine attributed the occasional success of astrologers ptesimck and said “that
guesswork was often borne out of mere chance. If an astrologge B great many

predictions, several of them would later prove to be true, but he coulkthowtit at the

> Augustine of HippoThe Literal Interpretation of Genesi¥ol. 1, ed. and trans. John Hammond Taylor
(Mahwah, NJ: Paulist Press, 1982), 72-3 (Book 2ap@ér 17). Quapropter bono christiano, sive
mathematici, sive quilibet impie divinantium, magindicentes vera, cavendi sunt, ne consortio
daemoniorum animam deceptam, pacto quodam soscidétaiiant” The translation is Taylor’s.

**Augustine of HippoCity of God trans. by Demetrius B. Zema and Gerald G. Wa&w( York: Fathers

of the Church, 1950), 243 (Book 5, Chapter 1) sTitialso quoted ibavid C. Lindberg, “Science and the
Early Christian Church,Isis 74 (1983): 509-530.
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time and would only hit upon them by chané&Augustine argued, with reference to
Hippocrates, that the more likely explanation for the similantshe life twins was that

they shared similar medical circumstances “since theimpsireondition at the time of
conception could easily affect the embryos, and it would be no wonder if the twins should
be born with the same kind of health, since they had developed in thevsgnie their
mother's womb.*® In other words, there were many explanations to account for
similarities among individuals born at the same time that didremtire resorting to
astrological influence.

Despite his unwavering dismissal of astrology as way to dibrédte future,
Augustine, like most other Christian thinkers with a classicaladuy affirmed that the
stars could in fact have an influence on the earth and the matetied sublunar sphere
and that this could affect man insomuch as man was subject to theninggspeaf nature.

“It is not absurd to say, with reference only to physical differences,” wrotgigtine,

that there are certain sidereal [stellar] influences. ¥éetbat seasons of the year
change with the approach and the receding of the sun. And with thhegveaaed
waning of the moon, we see certain kinds of things grow and shrink asuséa
urchins and oysters, and the marvelous tides of the ocean. But thescbibibe
will are not subject to the positions of the stérs.

% Augustine of HippoConfessionstrans. by R.S. Pine-Coffin (New York: Penguin, 196140 (Book 7,
Chapter 6).

%% Augustine City of God 244 (Book 5, Chapter 2).

*’Augustine of HippoCity of God,251 (Book 5, Chapter 6)Cum igitur non usquequaque absurde dici
posset ad solas corporum differentias adflatus gdaan valere sidereos, sicut in solaribus access#ius
decessibus videmus etiam ipsius anni tempora \atdunaribus incrementis atque detrimentis auggri
minuiquaedam genera rerum, sicut echinos at conehanirabiles oceani, non autem et animi voluntates
positionibus siderum subdi..The translation is Zema and Walsh's. See also D&vid.indberg,The
Beginnings of Western Scien@¥7. Augustine had been less dismissive of timepesable concept of fate,
by which he meant that which “happens without camiseational explanation, and that fate is what is
bound to happen, in spite even of the will of Godbmen,” but he stated that the disparity wagy amithe
symbol used to describe those acts which seemédppen randomly. Among those who regarded such
acts as the will of fate “but mean by fate the ailld power of God, they should keep their conceptiot
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Man’s will was untouchable, but his body, being simply matter, waseptible to
astrological authority. Augustine consciously demarcated natutlgldicial astrology in
his criticism, allowing for the former while condemning the latt€he basis of
Augustine’s argument—that judicial astrology flouted Christian fread—became
standard among those who attacked astrology throughout the Midd& &gg many
astrologers went to great lengths to demonstrate that theologstal predictions
allowed for free will. Provided that they avoided this trapping and psopgialified
astrology to acquiesce to free will, astrologers continued taigeal@rgely unabated
throughout the Middle Ages.

By the fourteenth century, astrology was practiced as acecegrroyal courts and
in universities but had begun to come under attack by skepticabsslool scientific as
well as theological ground.Beginning in the Later Middle Ages, the terms of the
controversy transformed into a scientific debate about the negiti of astrology’s
mathematical techniques. For example, Nicole Oresme, an a&$pecociferous
opponent of judicial astrology, argued that natural astrology wasinded in
mathematics, but complained that judicial astrologers rarelyeabttiis to their practice.
In his Livre de Divinacionsof ca. 1365, Oresme, like Augustine, acknowledged that
“[natural] astrology is speculative and mathematical, a veryenabtl excellent science
and set forth in the books [of astrology] very subtly, and this @artbe adequately

known,” but he argued that using this knowledge to make prognosticabons human

change their expression.” (“esse fortuita quae vel nullas causushabent vel emmliquot rationabili
ordine venientes, et ea fatalia quae praeter Déiarhinum...Quae si propterea quisquam fato tribuitaq
ipsum Dei voluntatem vol potestatem fati nominesipph sententiam teneat, linguam corrigat.

%8 See especially Testetjstory of Western Astrologyt97-201 and Caregourting Disaster92-116.
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events was futile because the positions of the heavenly bodieaotche known
precisely and with punctual exactness, as | have shown in mysdéreah the
Measurements of the Movements of the Heavens and have provedbry feanded on
mathematical demonstratior’"Oresme continued that not only did astrologers lack the
necessary mathematical precision to apply planetary positionsstelfing future events,
but also that those that were known were outdated:
We know too little about it and in particular the rules in the boekfase...and
have either slight proof or none. And some of them which were fdlfilethe
place or at the time when they were laid down are false in pthees or at the
present time: for the fixed stars which according to the arscieave great
influence are not now in the position that they were in then and tlaese s
positions are used in making predicti6fs.
Oresme claimed that lack of rigor and scientific precisiors waactly what made

astrology such an illegitimate discipline in the first plagiece “the rules of astrology are

based on poetry and rhetoric” rather than on hard, mathematical estieBresme

%9 Nicole Oresmelivre de Divinacionsin Nicole Oresme and the Astrologees). by G.W. Coopland
(Liverpool, UK: Liverpool University Press, 19525. “La premiere partie d’astrologie est speculative et
mathematique, tres noble et tres excellente scjegic®aillie es livres moult soubtiiment et la post
suffisament savoir, mais ce ne puet ester precisegtea point, si comme j'ay declaire en mon triaicte

la Mesure des Mouvemens du Ciel et I'ay prouvergimon fondee sur demonstracion mathematigiibe
translation is Coopland’sdis work is a side-by-side Middle French to Englislinslation. The.ivre de
Divinacionitself was a Middle French version, though not adsor-word translation, of his earlier Latin
work, Tractatus contra astronomo&resme is one of the few scholars from the Latadid Ages who
wrote in a language other than Latin. He wrote iddie French because the people he most wishezhtb r
it—the noblemen of the court of King Charles V—knaw Latin, and he claimed that he composed “this
little book so that laymen may understand” thelifytiof astrology and overcome their “stupiditieSee
alsoJoan Cadden, “Charles V, Nicole Oresme, and Cheslie Pizan: Unities and Uses of Knowledge in
Fourteenth-Century France,” ifexts and Contexts in Ancient and Medieval ScieedeEdith Sylla and
Michael McVaugh (Leiden, Netherlands: Brill Acaderfiublishers, 1997), 226.

* Nicole OresmeLivre de Divinacions55. “...on en scet trop peu mesement, car le plus dessegle
sont es livressont faulses...et petitement ou nuliepruvees. Item, aucunes avoient lieu ou paiawu
temps qu’elles furent faites qui sont faulses aufieet maintenant. Car les etoilles fiches qui sgrant
influence selon les anciens, d'apres s’appliquenfaapratique des jugementThe translation is
Coopland’s.

® |bid., 87. “..des regles d'astrologie sont fondees sur poetrisus rethorique.”. The translation is
Coopland’s. See also Cadden, “Charles V, Nicoles@rs and Christine de Pizan,” 228.
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attacked astrology on the grounds that it lacked the mathempatezasion necessary to
determine exactly where the heavenly bodies were at any gmenand this meant that
astrologers’ “predictions...were variable and discord&nSince “the disposition of the
heavens cannot be completely known” according to Oresme, then tiadées “and
imaginings...cannot be accepted as a natural sciéic&Vithout experimental,
observational, or mathematical proof, Oresme concluded that judétralogy was not a
scienceThe criticism that astrology was too imprecise mathenibtittabe considered a
legitimate science became a typical approach to denouncing tb upe time of
Copernicus.

Perhaps the most scathing critique of astrology written duhegearly modern
era, and certainly among the most influential throughout the siktesnd seventeenth
centuries, was théisputationes adversus astrologiam divinatricdmy the Italian
humanist philosopher Giovanni Pico della Mirand8l&Vhile Pico seems to have been
motivated by his concerns that astrology was an unchristian qeadiis attack
thoroughly covered all of the major arguments against astrologyiding a lengthy
section on its unscientific basis and its lack of mathemairealision. Interestingly, Pico

approved of magic, which he defined as man’s harnessing the power ohitteese,

%2 |bid. “...ilz estoient etteurs jugemens variables et discordarisMy translation.

% Ibid. “...que la disposicion du ciel et des estoilles ne pesier sceue a plain...sus fables et sus
persuasions qui ne sont pas a recevoir en natuselience. My translation.

% For a good overview of Pico’s life and thoughte seaul Oskar KristellerPico della Mirandola:
Introduction trans. Elizabeth Livermore Forbes,Tihe Renaissance Philosophy of Mad. Ernst Cassirer,
Paul Oskar Kristeller, and John Herman Randall(Qhicago: University of Chicago Press, 1948), 215-
222. For a summary and analysis of PicDisputationes adversus astrologiam divinatoricesae Don
Allen Cameron;The Star-Crossed Renaissance: The Quarrel aboublagly and its Influence in England
(New York: Octagon Books, 1941), 19-35; Wayne Shkenarhe Occult Sciences in the Renaissance: A
Study in Intellectual Pattern.os Angeles: University of California Press, 1974%-27; and Eugenio
Garin,Astrology in the Renaissancgér-99.
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while he deplored astrology because he considered it man’s submas#henvtill of the
universe> He spent much of hiBisputationedifferentiating between the two.

Pico focused his attack primarily on judicial astrology, but hertexs that
improper definitions for astrology were among its greatest problétasconfined his
critique to astrology “which foretells things to come by tteess rather than astronomy,
which he defined as “the mathematical measurements of thar siees and motion,
which is an exact and noble aff’However, Pico took issue with astrologers because
they took no heed of these measurements and instead relied on an amoephafus s
traditions handed down from the time of Ptolemy onward, appropriatogtless
techniques and rules from various versions of Arabic, Persian, GregliBabylonian
astrological traditions, all of which contradicted one another. In iaddihe called
astrologers of his own time “lazy” because they were content to work vitiafiacs and
ephemerides...[and] believe that a planet is at a cardinal point itvisenot, or that it is
not when it is,” instead of observing the heavens for thems¥Vesit was practiced in
his day, Pico argued, astrology was “the most infectious ofalds, since...it corrupts
all philosophy, falsifies medicine, weakens religion, begets engtinens superstition,
encourages idolatry, destroys prudence, pollutes morality, defamesnhead makes

men unhappy, troubled and uneasy; instead of free, servile, and quite saiucice

® See GarinAstrology in the Renaissancg7-99 and Bowder,he Scientific Revolution in Astrolad33-

6.

% Giovanni Pico della MirandolaDisputationes adversus astrologiam divinatorigenoem quoted in
Tester,A History of Western Astrolog209; ShumakeiThe Occult Sciences in the Renaissaigel9.

®7 Pico, Disputationes Book 2, Chapter 8, quoted in Shumak®ccult Sciences in the Renaissan2e.
Shumaker does not give the exact word-for-worddetion from the Latin here, and these words ase hi
paraphrase of Pico’s original.
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nearly all their undertaking$® Rather than point out these errors of astrology in order to
generate interest in an astrological reformation, Pico gimped these examples as
reason to dismiss judicial astrology altogether.

One patrticular point that Pico made in isputationeghat had a great effect on
observational astronomy and its relationship with judicial astroleggrded the ordering
of the planet§? Pico claimed that to be able to determine the particulanenée
individual planets exerted over human beings, knowledge of their proper weder
paramount. He ridiculed astrologers for their inability to agrednercorrect order of the
planets, particularly Mercury and Venus. Pico quoted Plato, who ifitmgeusplaced
Mercury and Venus beyond the orbit of the sun in the geocentric systewell as the
thirteenth-century Arab astronomer Alpetragius, who placed Venus #@webit of the
sun while moving Mercury beloW. Ptolemy had placed Mercury and Venus between the
orbits of the moon and the sun in his geocentric system. Although Ptslsysyem was
the most influential, the order of the planets was still the topic of some dasfestdy the

late fifteenth century. In any case, Pico argued that becawsmaser-astrologers

%8 bid., 19.

% Essentially all of Book 10, Chapter 4 is concernétth this question.

7 ShumakerQccult Sciences in the Renaissar2®-27. Alpetragius is the Latin name for the lberArab
astronomer Nur ad-Din al Bitruji. See also Thomagges,A Prognostication Everlastingd 10. Digges,
the first Englishman to unequivocally accept thep€oican theory as both mathematically valid and a
physical reality, considered this one of the majarblems Copernicus solved with his publicationDef
revolutionibus Interestingly, in the preface to his revisionto$ father'sPrognostication Everlastinge
Digges had raised the similar issue of order ofpflamets and their distance from the earth in otoldéend
support to the Copernican system, which he belidvad solved this problem: “...but of Venus and
Mercury there hath been great controversy, bectiesestray not every way from the Sun as the rest d
And therefore, some have placed them above theasuRJato in hi§imaeus others beneath, as Ptolemy
and the greater part of them that followed him. eMtpgius maketh Venus above the Sun and Mercury
beneath, and sundry reasons have been of all gidged in defense of their opinions.” See Chafleand

3 for more information about Thomas Digges’s acaept of the Copernican theory and his relationship
with astrology.
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disagreed with one other about the order of the planets, they could natstssl tto
understand their impact on humanity. It appears that one reader toaditisism to

heart and was motivated, at least in part, to solve this conundrum—Nicolaus Copernicus.

Copernicus’s formal university education began in 1491 at Jagiellonian

University in Cracow, where he studied the liberal arts, includstigpaomy. He studied
there for either three or four years, leaving sometime betdé84 and 1495 without
taking his degree in order to attend the court of his uncle \M¥zgenrode. His uncle

had been recently ennobled and elevated to Bishop of Warmia, andossile that
Copernicus expected to be installed as a canon hifs&lér unknown reasons,
Copernicus’s attendance at his uncle’s court was delayed, anddinlseeséurthered his
schooling by enrolling in the University of Bologna in order to earrdborate. While
ostensibly there to attain a doctorate in canon law, Copernicus cahtimistudies in
astronomy and mathematics, and his time at Bologna, from 1496 to 1500, had a
significant impact on his later astronomical work and informed mafchis thinking

about the positions and movements of the sun, moon, and planets. In Bologna,
Copernicus lived with his new mentor in astronomy Domenico Maria fdadea Ferrara,

the primary astronomer for the university and the most notabtldaggtr in the city, and
Copernicus became his assistant in making astronomical obsenaibrslculation?
According to Copernicus’s later disciple and earliest supportergGi@achim Rheticus,

Copernicus claimed that he was “not so much the pupil” of Novarheawas an

™ Jack RepcheckCopernicus’ Secret: How the Scientific Revolutioeg®n (New York: Simon and
Schuster, 2007), 44-5.
2 Thomas KuhnThe Copernican Revolution29.
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“assistant and witness of the observations of Domenicus Maaiagd’ Copernicus
respected Novara enough as a scientist to report that he knewcdicldtions
and...observations exactly™ It was Novara who introduced Copernicus to Pico della
Mirandola’sDisputationes adversus astrologiam divinatricemhich had been published
the year that Copernicus arrived in Bologha.

Although there is little to no evidence to suggest that Copernicugpeasticed
astrology, it seems almost certain that he was at lemateaof its operations and
techniques, even if he showed no particular interest in Novara’s position as a
professor of astronomy at Bologna required that he issue anmadbgistl predictions,
typically in the form of a yearly almanac, and that he publigiteige predictions for
favorable and ominous dates, calendars marked with the phases of theantbon
important festival days, and periodic weather reports based on ddgeof the
heavens® This was fairly typical of university astronomers in fiftdenand sixteenth-
century Italy. As Novara’'s assistant for three years, likkedy that Copernicus was at

least exposed to the rules of its practice, and quite possiblkeleten aided Novara in

3 Quoted in RepcheciGopernicus’ Secret8.

" Nicholas CampionA History of Western Astrology, Vol. 2: The Medlemad Modern Worldg¢London:
Continuum Books, 2010), 107. He also introducedeZoigus to theepitome in Almagestum Ptolenwi
George von Peurbach and Regiomontanus, which sumedathe Ptolemaic planetary system. While
Copernicus would have encountered the Aristotdiitaiemaic system while studying both astronomy and
mathematics in Cracow, he would likely have donetlmmugh theTractatus de spheraf John of
Sacrobosco and th€&heorica planetarunof Campanus de Novara (no relation to Domenico Male
Novara). While both were astronomical and matherahtiextbooks in the geocentric tradition, neither
contained a clear exposition of Ptolemy’s origiwakk, theAlmagest

> See Owen Gingericihe Book Nobody Read: Chasing the Revolutions ajl&lis CopernicugNew
York: Penguin Books, 2004), 187-189, and 201; Atebex Koyré Astronomical Revolutions: Copernicus,
Kepler, and Borelli (Ithaca, NY: Cornell University Press, 1973), %hd Kuhn, The Copernican
Revolution 93.

6 Campion,A History of Western Astrologyl07. Campion notes that this position had exisiede at
least 1404.
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his duties as Bologna’s primary astrologer. It is certainkg that Copernicus assisted
Novara in his observations of the heavens, which were accuratehetmugel his
growing doubts about the geocentric sysfémico’s criticism of astrologers’ inability to
determine the proper order of the planets apparently affectedrtmyseenough that, by
the time De revolutionibuswas published over four decades later, he had devoted an
entire chapter to setting their order and demonstrating it matineally within his new
heliocentric syster®

In Book One, Chapter Ten, d@e revolutionibus Copernicus argued that the
simplest method to determine the order of the planets was tothgsmithe amount of
time they required to revolve around the sun. “We see that the aptidgosophers
wished to take the order of the planets according to the magnittideirofevolutions...”
Copernicus wrote, and this placed the Moon, which revolves around theretwidmty-
eight days as the closest heavenly body, and Saturn, which takbsthegr years to
complete its cycle, as the furthest awaynder the geocentric system, this meant that
after the Moon, Mercury was the closest planet to the earth, teiensyand then the sun,
which appeared to take one year to return to its original positioweter, Copernicus
noted that Mercury and Venus never deviated from the sun more tleatytour or

forty-five angular degrees, respectively, and reasoned that getbeentric model were

" Ipid.

8 John D. North, “The Reluctant Revolutionaries: résbmy after CopernicusStudia Copernicand3
(1975): 169-184; Robert Westman, “Proof, Poetiag] &atronage,” irReappraisals of the Scientific
Revolution(Cambridge, 1990): 167-205; and Robert Westmanp#@aicus and the Prognosticators: The
Bologna Period, 1496-1500Jniversitatis5 (1993): 1-5.

" Nicolaus Copernicuse revolutionibus orbium coelestiuBook 1, Chapter 10, i®n the Shoulders of
Giants: The Great Works of Physics and Astronotmans. Charles Glen Wallace, ed. Stephen Hawking
(Philadelphia: Running Press, 2002), 26.
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true, then we should observe Venus and Mercury beyond these constesnfigse 1
below)® The Ptolemaic system explained this by placing these twotplaneepicycles
and centering their orbits around an imaginary line that extended tire earth to the
sun. Mercury and Venus then revolved around the earth on their epicythes sstme
speed as the sun, thus accounting for their apparent lack of furthati@e®iom the sun
(see figure 2 below?! Instead, Copernicus posited that if the Sun were assumed to be at
rest in the center of the cosmos and the earth were assumeddwobving around the
sun once every year, then the earth would take a position as thpldmed from the sun,
and the remaining planets would fall into place based on their revwdny periods.
After the sphere of the fixed stars, Copernicus positioned
Saturn, the first of the wandering stars... it completesiitsiitiin 30 years. After
it comes Jupiter, moving a 12 year period of revolution. Then Marschwhi
completes a revolution every 2 years. The place fourth in ordecupied by the
annual revolution in which we said the Earth together with the odyiti of the
Moon as an epicycle is comprehended. In the fifth place Venus, whicpleies
its revolution in 7 ¥2 months. The sixth and final place is occupiellidrgury,
which completes its revolution in a period of 88 days. In the centt thfe rest
is the sun. For who would place this lamp of a beautiful temple ithanor
better place than this wherefrom it can illuminate everything at the sae#4
While it is ultimately unknowable exactly why Copernicus developed heliosenivhen
he did, it is quite possible that Pico’s comprehensive criticisnasbfologers’ and

astronomers’ failure to properly order the planets spurred Copenucdsvise a new

system that accounted for their apparent mdtion.

% bid., 28-9.
8 |bid., 29-30. See also Kuhfihe Copernican RevolutipA8-9.
82 i

Ibid., 31.
¥ North, “The Reluctant Revolutionaries: AstronomyteafCopernicus,” 169-184; Westman, “Proof,
Poetics, and Patronage,” Reappraisals of the Scientific Revolutid®7-205; Westman, “Copernicus and
the Prognosticators,” 1-5. Westman was the firstieance this theory.
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De revolutionibusof course, was finally published while Copernicus was on his
deathbed in 1543. However, the first exposition of the heliocentric theownyred nearly
forty years earlier in Copernicus@ommentariolusof 1514, in which he outlined his
theory with minimal mathematics in just forty pa§&3his work remained unpublished
and received little attention because it was meant to be atiecduamong his colleagues.
Nevertheless, it is important to note that the origins of his thednich finally entered
public discourse following his death, can be traced all the wely toathe first decade of
the sixteenth century, and it is possible that Copernicus bedaoragiag on these ideas
in private as early as 1503, just three years after hehlefUniversity of Bologn&’ In
any case, Copernicus certainly formed the concept by the tirtedthealy in 1500, and
his reevaluation of Ptolemy likely drew on Pico’s criticismagtrology as well as his
own observations of the heavens with Novara.

With the publication oDe revolutionibusthese new ideas about the structure of
the cosmos entered the scientific community of mid-sixteenth cefurgpe. Finally
convinced by his pupil Rheticus, Copernicus consented to have his magnum opus
delivered to a printer in Nuremburg, where it received an initial run of about fourdaundr
copies®® From the very beginning, controversy surrounded it, but this controversy
extended to very few people at firfe revolutionibuswas prefaced with a sort of
religious disclaimer by the Lutheran theologian Andreas Osiandaming that

Copernicus’s hypotheses “need not be true or even probable” becausenat@ibas

8 Koyré, Astronomical Revolutions: Copernicus, Kepler, amdefi, 18-28.
8 Gingerich,The Book Nobody Rea8?.
# pid., 128.
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“will adopt whatever suppositions enable the motions [of the planetbg tcomputed
correctly from the principles of geometry?* Osiander included this without either
Copernicus’s or Rheticus’s knowledge. It is possible that Osiandes Wristforeword to
preempt any criticism from religious figures that heliodsnircontradicted scripture, but
it is just as likely that he included it in anticipation ofetheaction of other
mathematicians and astronomers, whose Ptolemaic-Aristotelianososras deeply
shaken by this work.

In De revolutionibusCopernicus explained heliocentrism in extremely technical
language with the addition of highly advanced mathematics that wuave been
comprehensible only to other astronomers, mathematicians, and astBldgex sense,
the specialized nature of the knowledge Copernicus presented fockatallsubstantial
negative reaction on the part of the public until decades later, anddhly once its
ideas had penetrated popular consciousness. Understanding the procdsis of t
dissemination of knowledge across England, which contained one of theeoegtive
scientific audiences, is crucial to understanding the impact of Gioparsm on judicial

astrology in the early modern courts of the Tudors and the Stuarts.

87 Andreas Osiander, foreword, in Nicolaus CoperniBesrevolutionibus orbium coelestiyum.
8 Kuhn, The Copernican Revolution85.
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Figure 1. In the Ptolemaic system, it should be possiblei¢ov\Mercury and Venus at 180° opposite
sun at their perigees (left). Since they never atevimore than 24° and 45°, respectively, Coperr
argued against the Ptolemaic cosmos and ordereofoldines. In the Copernican system, the ang
distances corresponded to maximum possible distaagey from the sun that either Mercury or Ve
could achieve as observed from the earth (rightise on their orbital peri—Mercury’s 88 days an
Venus's 224 days-€opernicus placed Mercury closer to the sun irhbifcentric system.
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Figure2. Ptolemy’s geocentric system explained the lackppfaaent deviation for Mercurynd Venus by
positioning these planets on epicycles and cemjetieir orbits sound an imaginary line that extenc

from the earth to the sun. Mercury and Venus tleolved around the earth on their epicya@t the same
speed as the sun, accounting for their perceiveskokss to the sun. Copernicus rejected this extjidba
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CHAPTER TWO
COPERNICANS, SEMI-COPERNICANS, AND MATHEMATICAL COPERNKENS:

THE ENGLISH REACTION TO HELIOCENTRISM

By modern standards, the process of disseminating Copernicanism Hw¥0SS
scientific community of Europe was achingly slow. Remarkably @@pernicans existed
between the publication oDe revolutionibusin 1543 and Galileo’s telescopic
observations of the heavens in the 1609 and 1610. However, though few ackepted t
physical reality of heliocentrism until after Galileo, masecepted its mathematics
without question. This was a fairly typical position among astron®raed astrologers
who adopted the Copernican system slowly and often incrementaiydre the 1570s
and Galileo’s telescopic observations in 1808low does one define a Copernican? If
we define a Copernican only as one who definitively accepted thwesna-centered
system as a physical reality, then only ten existed frtwa publication ofDe
revolutionibusin 1543 to the turn of the seventeenth centliijowever, while only a
few astronomers and astrologers fully adopted the Copernican systplace of the
Ptolemaic, many “semi-Copernicans” accepted heliocentrismasisematically superior

to the Ptolemaic-Aristotelian system and denied or remaieettal as to its physical

¥ Kuhn, The Copernican Revolutip86.

*® Robert Westman, “The Copernicans and the Churcliesgod and Nature: Historical Essays on the
Encounter between Christianity and Sciened. David C. Lindberg and Ronald L. Numbers (Bsrk
University of California Press, 1986), 85, and RbWestman, “The Astronomer’s Role in the Sixteenth
Century: A Preliminary Study,History of ScienceVol. 28 (1980): 105-47. Westman counted Georg
Joachim Rheticus, Michael Maestlin, ChristopherhrRminn, Johannes Kepler, Galileo Galilei, Giordano
Bruno, Thomas Digges, Thomas Harriot, Diego de dafiand Simon Stevin as the only definitive
Copernicans who accepted heliocentrism as a pHysiakty between 1543 and 1610.
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validity. In short, there was a wide variety of receptions of @Gopanism often shaped
by practical, mathematical concerns.

Before examining changes in astrological practice, lit @ useful to track the
introduction of the Copernican theory into England in the mid-sixteemtiurye Though
England remained somewhat intellectually isolated from conaheBtrope, many
English scholars attended European universities and ideas thatteidcul the schools of
Europe soon found their way across the Channel. Like the continentamsyte
university system in England incorporated some scientific studneainly physics and
mathematics—but its primary concern was Latin grammar inetrdier levels and
theology and law in the later stagé8But by the time of Copernicus’s publicationDé
revolutionibus the royal and noble courts, not the universities, had become the aenter
the most dynamic scientific activity in Englaffdlt was within this cultural and
institutional milieu that the heliocentric theory began to take root.

The first reference to Copernicus in England, thirteen yeass thi¢ publication
of De revolutionibusillustrates this larger setting. In i&astle of Knowledgél556), an
elementary arithmetic textbookhe eminent English mathematician Robert Recorde
briefly considered the question concerning the “quietnes of the earthivhether or not

é193

“it chaunceth, that the opinion most generally receiued is not ntieste”™ Recorde

I William T. Costello, The Scholastic Curriculum at Early Seventeenth @gn€ambridge({Cambridge:
Harvard University Press, 1958), 70; John L. Rus$€he Copernican System in Great Britain,” Time
Reception of Copernicus’ Heliocentric Theoeg. Jerzy Dobrzycki (Dordrecht: Reidel, 1973)9.18

%2 pumfrey and Dawbarn, “Science and Patronage inaBugl 141; Robert Westman, “The Astronomer’s
Role in the Sixteenth Century: A Preliminary Sttidytistory of ScienceVol. 28 (1980): 105-47.

* Robert RecordeThe Caste of Knowledgeondon, 1556), 164.
http://eebo.chadwyck.com.echo.louisville.edu/sefftihrec?SOURCE=pgimages.cfg&ACTION=ByID&
ID=99850880&FILE=../session/1303965549 5839&SEARCIREEN=CITATIONS&VID=16115&PA
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attended Oxford in the early 1530s, earned his bachelor's degreeinh1531, and was
elected to All Soul's College later that year to studgdinine. Though he obtained a
license to practice medicine in 1533, it appears that Recorde mo@eda to acquire
a doctorate of medicine in the early 1540s. There is no subs&witahce to prove that
he taught mathematics while there, but most of his later sthalarks in mathematics
bore the mark of a man who had gained a pedagogical mastery of the subject.
Recorde was among the first generation of scholars who began wmitdrgglish
for the practical benefit of the increasingly literate rmart class, andhe Castle of
Knowledgeserved as a primer for basic Ptolemaic astronomy and aritlanetnc
geometrical astrononiy.While Latin remained the lingua franca of most scholarlystex
the English vernacular witnessed an increase in use due, intgdhe demand for
beginners’ texts covering practical knowledge like Recor@erstle of Knowledg® As

in many of his other works, Recorde compo3ée Castle of Knowledges a dialogue

GENO=91&ZOOM=FIT&VIEWPORT=&SEARCHCONFIG=var_spelfg&DISPLAY=AUTHOR&HIG
HLIGHT _KEYWORD=undefined. (Accessed 28 April 2012l following citations of Recorde’s work
come from the Early English Books Online databddeeHenry E. Huntington Library.

o Christopher Hill, The Intellectual Origins of the English Revolutidtevisited (London: Oxford
University Press, 19978 and 78; Francis R. Johnsdkstronomical Thought in Renaissance England: A
Study of English Scientific Writings, 1500-164&altimore: John Hopkins University Press, 1930;12
and 76; TesteHlistory of Western Astrologp24-5.

* SeeKatherine Hill, “Juglers or Schollers?: Negotiatittge Role of a Mathematical Practitionefhe
British Journal for the History of Scienc¥ol. 31, No. 3 (1998): 254-5 and J. Peter Zetegb “The
Mistaking of ‘the Mathematicks’ for Magic in Tudand Stuart England,The Sixteenth Century Journal
Vol. 11, No. 1 (1980): 86. From the early 1540silumt death in 1558, Recorde published severay ver
popular works on mathematics, all in English, atidlasigned as teaching tools for novice mathematic
students: an arithmetic textbodke Grounde of Arted 543), a translation and commentary on Euclid in
Pathway to Knowledd1551), andThe Whetstone of Wit{@d557) on basic algebra and number theory.
Recorde’s pioneering introduction of mathematicsthie English masses may have been specifically
designed to remove the magical quality of humbbleg pervaded mathematical discourse in the mid-
sixteenth century. In general, Recorde rejectedntbee esoteric notions of some of his contemposarie
regarding the divine power of the stars and mykfjimaver of numbers. While he attempted to purge
numbers of their more “wonderful” and “mysteriougialities, Recorde maintained the Neoplatonic motio
of numbers as the key to unlocking the secretsabfire. However, it was the preoccupation with the
practical that typified much of his work in matheios.
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between a master and a student. The master first claintsethia¢ede not to spende anye
tyme in proouing” the immobility and centrality of the earth sifib&at opinion is so
firmelye fixed in most mennes headdes, that they accompt it madees to bring the
question in doubt® However, to demonstrate that the geocentric model was not as
impervious to criticism as a neophyte mathematics student raggume, Recorde’s
master invoked several ancient authorities who argued against utdingel“not only
Eraclides, Ponticus, a great Philosopher, and two great clerkies Bfythagoras schole,
Philolaus and Ecphantus...but also Nicias Syracusius, and AristarchussSanho]
seem with strong arguments to approoue” the heliocentric tié®dhe appeal to ancient
authority was, of course, a common techniqgue among early modieenswrho desired
to imbue their work with scholarly credibility, and Recorde includegetnicus as the
last in a line of natural philosophers, describing him as “a mamneaftey learning, of
muche experience, and of wondrefull diligence in obseruation,” whoevired the
opinion of Aristarchus Samius, and affirmeth that the earthe not ocoNgtim circularly
about his owne centre, but also may be, and yea is, continually out of the precesefcentr
the world...”®

Despite his concision, Recorde treated the heliocentric cosmoa walid
alternative, and the brevity of the allusion can be attributed tauthmentary nature of
the textbook. Understanding the implications of the theory and the atdtipeception

among skeptical contemporary scholars, the student in Recorde’s dialegcted

% RecordeThe Castle of Knowledgé64.
97 .

Ibid.
* Ibid.
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incredulously: “Nay syr in good faith, | desire not to heare sugteyghantasies, so farre
againste common reason, and repugnante to the consente of all nleel leartitude of
Wryters, and therefore let it pass forever, and a day longer,” to which ther megdied,

You are too yonge to be a good iudge in so great a matter:sietha®rre from

your learninge, and theirs also that are muche better learmegdbato improue

his supposition by good arguments, and therefore you are best to condemne
nothing that you do not well vnderstand but another time, as | sayd| sawil
declare his supposition, that you shall not only wonder to hear it, bat al
peraduenture be as earnest then to credite it, as you are to condethne it.”

This caveat against condemning a hypothesis before one fully amtégsts particulars
implies that Recorde was well aware that the last word @peficus had not yet been
written. In this spirit, Recorde claimed that “the reasons'dopernicus’s theory “are
too difficult for this Introduction,” and so he “omit[ted] them for anothime...because
the understanding of that controversy dependeth on profounder knowledge timé i
Introduction may be uttered conveniently.**Unfortunately, Recorde died two years
later without expounding upon Copernicus again.

The next mention of Copernicus in England came later in 1556 in Joé's De
preface to John FeildBEphemerisJohn Dee, often described as a magus, truly deserves
the appellation “Renaissance man.” During his lifetime, he iwaslved in nearly all
major intellectual pursuits within the domain of natural philosophgiuding astrology.
Showing great promise as a young grammar school student, Deaatlyeattended St.
John’s College, Cambridge, and Louvain University in Flandersemvherstudied under

the prominent mathematicians Gemma Frisius and Gerard Merfratar 1548 to

** |bid. Recorde’s “Master” admonishes his “Scholarttis way throughout the text.
100 .
Ibid.
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1550°* It is possible that he first became acquainted with the theoBopérnicus via
Frisius while at Louvain. In any case, after lecturing on nma#ties in France for a year,
he returned to England in 1551 and began serving first in the couhteoEarl of
Pembroke and then the Duke of Northumberf2Ad.

The acquaintanceship between John Dee and John Feild evidently betgan whi
both were serving prison terms. Dee, a partisan of the futuren(@leabeth I, had been
imprisoned along with Feild in 1555 for their alleged astrologicaypostication of the
fate of Queen Mary. Dee’s charge was for the “lewde and vaym@iges of calculing
and conjuring,” which was considered more serious during Mary’a then it would be
accounted later in the Elizabethan EfaFollowing her ascension to the throne, Queen
Mary feared the use of prophecy, which often accompanied rumoebelfion. Several
predictions concerning Mary’s death circled about London in 1554 t aeems that she
took no chances with Dee or Fetff. While imprisoned, Dee suggested that Feild model
his new planetary tables on the Prutenic tables, which were baghd observations and
calculations of Copernicus. Feild agreed and enlisted Dee te tingt preface to his

work.

%' peter FrenchjJohn Dee: The World of an Elizabethan Magusndon: Routledge and Kegan Paul,

1972), 4-25.

2 |pid., 40-62.

13 3. Peter Zetterberg. “Hermetic Geocentricity: JBiee’s Celestial Egg.Isis Vol. 70, No. 3 (1979): 386
n.6. See also Keith Thomageligion and the Decline of Magi404 and 421; Frencliphn Dege6. Thomas
alleges that Queen Elizabeth’s policies againsblagfers, magicians, conjurers, and others involved
occult subjects were just as harsh as her predmsesget as her reign became more established, the
severity lessened. Like many other rulers, Quedmabéth | seems to have treated those who made
predictions differently depending on whether th@sedictions were favorable or unfavorable. French
simply claims that Dee was falsely accused.

% ThomasReligion and the Decline of Magid04.
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Feild’'s Ephemerisvas an English version of the Prutenic tables, themselves based
on Copernicus’s heliocentric model. The original Prutenic tables hadphd#ished by
Erasmus Reinhold five years earlier in 1551, but they specifiecbtiatidn of the stars
and planets at given times based on the location of Prusdidis Fgphemerisused the
same data to recalculate the tables based on the position sibtheelative to London
time!®® Dee was described by a contemporary as “a most ardent defehthe new
hypothesis and Ptolemaic doctrif@®His views on the physical reality of heliocentrism
remain enigmatic. On the one hand, every mention of the theory in hiagaris
positive. On the other hand, he described the cosmos in Aristoteliancdech&t terms
at length in his later works, thd’ropaedeumata aphoristiceand the Monas

107
a

hieroglyphic At the very least, it seems that Dee, like many ofrhéghematically

knowledgeable contemporaries, recognized the advantages that thei€Copdneory

% Owen Gingerich, “The Role of Erasmus Reinhold anel Prutenic Tables in the Dissemination of

Copernican Theory,Studia Copernican® (1973), 43-62See also Owen Gingericfihe Book Nobody
Read: Chasingpassim.

1% Richard ForsterEphemerides meteorographicae ad annum 1@%Hhdon, 1575), 67 [unpaginated].
http://eebo.chadwyck.com.echo.louisville.edu/seffmtihrec?Eebold=99851234&ACTION=ByID&SOU
RCE=pgimages.cfg&ID=99851234&FILE=..%2Fsession%Ar3#H6541 8301&SEARCHSCREEN=CIT
ATIONS&VID=16502&PAGENO=34&Z0O0M=100&VIEWPORT=&CENTEPOS=&GOTOPAGENO
=34&Z0OOMLIST=100&ZOOMTEXTBOX=&SEARCHCONFIG=var_spatfg&DISPLAY=AUTHOR.
(Accessed 28 April 2011}...lohannem Dee, nouarum hypothesium, & Ptolemaitaginae acerrimum
vindicem.” See also Russell, “The Copernican System in GreigiB” 197. The translation is adapted
from Russell. He suggests that Forster’s diffesginth between “hypothesis” and “doctrine” was meant
underscore the physical reality of the Ptolemagtesy while highlighting the mathematical usefulnefss
the Copernican.

' Russell, “The Copernican System in Great Britait91; Bowden,The Scientific Revolution in
Astrology 62-68; Stephen Johnston, “Like Father, Like Séwit Dee, Thomas Digges, and the Identity of
the Mathematician,” idohn Dee: Interdisciplinary Studies in English Riseance Thoughedited by John
Clucas (Dordrecht: Springer, 2006), 74.
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provided for calculating the positions of the planets while perhapscoeptng it as a
physical or metaphysical realit{?

In his preface to Feild'&€phemeris Deewas clearly more concerned with the
mathematical precision of Copernicus than with the physicsistaf his claims® He
extolled the “more than Herculean efforts” of Copernicus to dresthe heavenly
discipline” to its proper stature following the steady accretibarrors since the time of
Ptolemy. However, after praising his “radiant brilliance” andvifte studies,” Dee
contended that the preface to Feild’s work was not the proper platsctiss the import
of such a hypothesi3® Given the limited space at his disposal, Dee may merely have
meant that a longer work would be necessary to discuss heliocemtasarfruitfully, but
his commendation of Copernicus in the preface of a work on planetaeg taidgests
that the context of his praise, in this instance, was matheiaiar than physical. This
conscious differentiation is, in one sense, curious for Dee sinceHarmetic,

Neoplatonic, and occult dispositions remained fully integrated withhenadtical,

1% Russell, “The Copernican System in Great Britalt§7. Throughout his treatment of the heliocentric

theory in England, Russell’'s criteria for the adeepe of the Copernican theory remain rather loose.
Russell defines as Copernican any scholar who bhédeorably upon Copernican mathematics. Therefore,
many late sixteenth- and early seventeenth-cerfignres who were noncommittal about the physical
reality of heliocentrism—such as Dee—are regarde@@pernicans by Russell.

% Russell, “The Copernican System in Great Britair91.

John Dee, preface to John Fellshhemeris anni 1557 currentis iuxta Copernici eefRhaldi canones
(London, 1556), sig. Ai
http://eebo.chadwyck.com.echo.louisville.edu/seffmtihrec?SOURCE=pgimages.cfg&ACTION=ByID&
ID=99847806&FILE=../session/1303967079_9359&SEARCIREEN=CITATIONS&VID=12867&PA
GENO=2&ZOOM=FIT&VIEWPORT=&SEARCHCONFIG=var_spellg&DISPLAY=AUTHOR&HIG
HLIGHT_KEYWORD=param%28HIGHLIGHT_KEYWORD%29. (acces 28 April 2011). The

following citations for Feild’sEphemerisalso come from this sitéSperabam etiam alios, illos praesertim
qui in Astronomicis tum multa, tum magna tractatnoliuntur, de COPERNICI, aut Rhetici & Reinhaldi
scriptis... lllius quidem, ob labors plus quam Hendgin coelesti disciplina restauranda, eademque
firmissimis rationum momentis, corroboranda, abemdexantlatos: (cuius hypothesibus nunc non est
disserendi locus).Translation adapted from Stephen Johnston and Petech. See Johnston, “Like
Father, Like Son? John Dee, Thomas Digges, anitigmtity of the Mathematician,” 75; and Frendbhn

Dee 98-9.
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astronomical, and empirical modes of thinking throughout his"fifélowever, while
Dee regarded mathematics highly, he saw them merely asasiand a subservient one
at that, to philosophical truth. For Dee, astronomical mathematisdbutaone of many
paths to knowledge about natural philosophy, and when it contradicted dadper
about the nature of the cosmos derived from ancient Hermetic f@&es,accorded
mathematics a status secondary to the metaphysical.

Feild, on the other hand, may not have separated his cosmologiazopiy
from his mathematical understanding of the coshibBeild’s reference to Copernicus is
even briefer than Dee’s, though his adulation is no less glowing.ssrtad that his
planetary tables were constructed “following the authority” ofhb@bpernicus and
Reinhold *“whose solid writings are founded on true, certain, and sincere
demonstrations™* However, while Feild used the Copernican system and the tables of
Reinhold to calculate the positions of the planets, he wrote no wthkraccepting the
heliocentric theory, and it is unclear from his writings whethefdemonstrations” he

meant mathematical or observational since both could be employduefopnstruction

of tables. Given his consultation of Reinhold’s tables, however, itsékety that Feild

" French John Dee2-3.

2 Johnston, “Like Father, Like Son? John Dee, ThoBigges, and the Identity of the Mathematician,”
74; Frances Yatesziordano Bruno and the Hermetic TraditidiChicago: Chicago University Press,
1964), 148-150.

'Y Russell, “The Copernican System in Great Britaih92. Russell claimed that Feild accepted the
Copernican theory “without qualification,” and heimts to Feild’s own preface in support of both his
acceptance of the mathematical model and its tkieateinderpinnings. See also JohnsAstronomical
Thought in Renaissance Englarid4-5.

** John Feild Ephemeris anni 1557 currentis iuxta Copernici eelhaldi canonessig. Aiiir. “...in ea
authores sequuntus N. Copernicum et Erasmum Reinimglquorum scripta stabilita sunt et fundata vieris
certis et sinceris demonstrationibus.”
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referred to Copernican mathematics. In either case, theofishs strong words “true
[and] certain” exhibit clear approval of Copernicus.

The first English scholar to unquestionably adopt the Copernican theoay a
physical reality and to substitute it for the Ptolemaicesysivas Thomas Digges. Digges
received no formal university education, but his father, the respewtghematician
Leonard Digges, personally instructed him in mathematics and astronbery he was
child. In 1554, when Thomas was only eight years old, Leonard Diggesipztgd in
Thomas Wyatt's unsuccessful rebellion against the newly cro@uegn Mary and was
sentenced to death for his role in the insurrection. Though he avoidedgtiexetis
property was confiscated and he spent five years attemptirgaémnrhis estates before
dying a poor man in 1559. The guardianship of Thomas passed to Johrmbeested
both as his surrogate father and mathematics mentor until Diggelsed adulthood five
years latet’® Under Dee’s tutelage, Digges flourished as one of the best Englis
mathematicians of the 1570s and 1580s.

During these decades, several celestial events turned theokyesgland’'s
astronomers and astrologers to the heavens, and Digges’s adreduvations of these
events led him to rely on the Copernican system as essential to inteyphelr positions
and motions. The first event was a supernova that appeared in timeesily November
in 1572. Digges believed that by measuring the parallax of thesnpernova, he could
determine whether the earth or the sphere of the fixed starsdratace a day. In a short

treatise on the novélae seu scalae mathematiqaublished early the next year, Digges

5 Johnston, “Like Father, Like Son? John Dee, ThoBigges, and the Identity of the Mathematician,”

65-84 and JohnsoAstronomical Thought in Renaissance Englai®il and 161-210.
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wrote that the new star offered an opportunity “for proving whetihermotion of the
earth set forth in the Copernican theory is the sole reason hidstar is apparently
diminishing in magnitude; for if it were thus always decrejsioward the spring
equinox, it would be observed to be very small in its own magnitudethiBymethod,
Digges continued,
it would not be at all difficult if this remarkable Phenomenon ghpernoval
should persist for a long time, to discern by exact judgment wh#tk earth lies
guiet and immoveable in the center of the World, and whether thatrhage of
moving and fixed Orbs rotates in a circle by a most rapid course in the sgate of
hours, or rather, that that immense sphere of fixed stars remalyngited and
that apparent motions occurs only from the circular rotation of thth Edth
reference to the celestial poles themsef/&s.
Digges’s observational experiment was subjected to greatsmitiocy Tycho Brahe in his
Astronomiae Instauratae ProgymnasmaBrahe argued that Digges only took into
account the diurnal motion of the earth and not its annual motion abouirtha kis
calculations. Furthermore, a high degree of parallax would have pillaeeslipernova
close to the earth; the fact that this was not observed platadlbeyond the orbit of

Saturn. Brahe asserted that if Copernicus was right, the supevoaldbe much too far

away from the earth for its location and apparent magnitude tddugeaf by the earth’s

116

Thomas Diggesilae seu scalae mathematifizondon, 1573), sig. A3
http://eebo.chadwyck.com.echo.louisville.edu/seffmtihrec?SOURCE=pgimages.cfg&ACTION=ByID&
ID=99845343&FILE=../session/1303967407_10068&SEARSCIREEN=CITATIONS&VID=10236&PA
GENO=7&Z0O0M=100&VIEWPORT=&SEARCHCONFIG=var_spellg&DISPLAY=AUTHOR&HIG
HLIGHT _KEYWORD=undefined. (accessed 28 April 2011).et occasionem maxime opportunam
experiendi an Terrae motus in Copernici Theoricipfositus, sola cuasa fiet cur haec stella maginitid
apparent miniatur, nam si ita fuerit in Aequinoctierno simper decrescens minima sua magnitudine
conspiceretur...et hac ratione haud difficile esselits presuerauerit Phoenomenon istud mirabile,caa
iudicio discerne an Terra immobilis in Mundi centjoiescat, et ingens illa Orbium erraticarum etfixm
moles rapidissimo cursa 24 horarum spacium in gyrotetur, seu potius fixarum illa imensa sphaera
vera fixa maneat, et apparens ille motus tantumned®errae circulari super Polis suis rotatione
contingat.” Translation by Francis R. Johnson. See Johisstnpnomical Thought in Renaissance
England 158-159; and Russell, “The Copernican Systefarigat Britain,” 192-193.
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position. While Digges seems not to have realized that the dipanallax would have
appeared the same relative to his position on the earth whethearthenoved against a
backdrop of stationary stars or whether the firmament wheeled ahomtmobile and
centrally located earth, his adherence to observation as ther afdinowledge about the
Copernican theory shows that he was concerned with detailed icollent data.
Moreover, Digges intended to use this data not merely to bettrdate the positions of
the planets but to describe the physical nature of the cdsmos.

The second celestial event to cause astronomers and astratogersstion the
conventional wisdom regarding Ptolemaic mathematics and the Riolé&mstotelian
cosmological structure was the Great Comet of 1577, which wasveldsand recorded
by numerous astronomers across Europe including not only Thomas Diggedsdut
Michael Maestlin and Tycho Brafi& Unlike the supernova of 1572, which in reality
was much too far away for any discernible parallax, the cenoit'se approach to the
earth allowed the most keen observers of celestial phenomenaetmidet within a
reasonable degree of precision the comet’s distance from the Bagtconsensus among
those who had begun to doubt the efficacy of the Ptolemaic-Aristotetismos was that
it was impossible for the comet to lie below the sphere ofrtben, as all Aristotelians

accepted’® Aristotelians believed in the incorruptibility of cosmos beyond tlemis

' SeeThe Reception of Copernicus’ Heliocentric Theary. Jerzy Dobrzycki (Dordrecht, Netherlands:

D. Reidel Publishing Company, 1972), especiallydRls“The Copernican System in Great Britain,” 193
Robert S. Westman, “The Comet and the Cosmos: Kejglastlin, and the Copernican Hypothesis,” 18-
20, 24 and 25; and Kristian P. Moesgaard, “Theubrite of Copernicus on Tycho Brahe,” 31-56.

118 \Westman, “The Comet and the Cosmos,” 10 and 28.

* Ipid., 8-9.
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orbit and had attributed all observable change in the heavens toakaweplace below
the sphere of the modf’

As several observers noticed, however, if the comet were beloarliteof the
moon, it would have a high degree of parallax when in fact none wasvethsé&or
example, Johannes Kepler, who was only six years old at the tithe ebmet, wrote
much later in higvlysterium Cosmographicu(d595) that his tutor Maestlin “showed me
a...reason [in support of Copernicus] by another special argument: he ttoainthe
Comet of the year '77 moved constantly with respect to the motiorenfid/professed
by Copernicus; and he conjectured from this superlunary height tmatJomet]
completed its orbit in the same orb as the Copernican Venus,lygacing it beyond
the sphere of the modfA' Similarly, in his treatise on the use of the astrolabe
Astrolabium vranicum general€l596), John Blagrave wrote that “our late learned
countryman, Master Digges is his Scala Mathematica found, becaussd no Parallax,

that the [comet] must needes be beyond the Spheere of th&* Although this

% For a concise summary of the nature of the Arisitsiecosmos, see David C. LindbeRgginnings of

Western Scien¢c@45-280.

2! Johannes KepleGesammelte Werk&ol. |, ed. Max Caspar (Munich, 1938), 16: 39ad 17: 1-10,
guoted in Westman, “The Comet and the Cosmos,’.8ahem alia quadam peculiari ratione tertiam mihi
causam praebuit ita sentiendi: dum Cometam annd@&grehendit, constantissime ad motum Veneris a
Copernico proditum moeri, et capta ex altitudinepesiunari coniectura , in ipso orbe Venerio
Copernicano curriculum suum absoluéréhe translation is Westman’s. Westman later nttas Kepler
later came to the conclusion, much like Tycho Biskéticism of Digges’s use of the diurnal parallaf a
supernova to argue in favor of Copernicanism, thathematically, the movement of this comet could be
accounted for in either the Ptolemaic or Copernisgstems. What its observatioid demolish was the
idea that the heavens above the moon were nedggseanfiect and unchangeable and that the planets we
carried about by crystalline sphere, since the ¢avoeld be required to pass through them.

22 John BlagraveAstrolabium vranicum genera(éondon, 1596), [unpaginated] 33.
http://eebo.chadwyck.com.echo.louisville.edu/seffinihrec?SOURCE=pgimages.cfg&ACTION=ByID&
ID=99840340&FILE=../session/1303967962_11286&SEARBCIREEN=CITATIONS&VID=4837&PA
GENO=16&Z00M=75&VIEWPORT=&SEARCHCONFIG=var_spellg&DISPLAY=AUTHOR&HIG
HLIGHT_KEYWORD=undefined. (accessed 28 April 2011).
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observation itself did not deliver a mortal blow to PtolemaictAtedian cosmology, it
did demolish the idea that the heavens above the moon were necesedgrlyt and
unchangeable and that the planets were carried about by cngstgtineres, since the
comet would be required to pass through them. At the very |g¢asffered more
ammunition to those who believed that the Ptolemaic system edgmore than merely
revision.

Thomas Digges'sAlae seu scalae mathematicsas written in Latin and
addressed to an international audience, but his next exposition of theniCapeheory
three years later was intended for the English masses. Bagiinnl553, Digges’s father
published an almanac entitléd Prognostication Everlastinge of Right Goode Effecte,
which contained information on weather prediction and the positions of dhe atd
planets. Leonard Digges published two more editions in 1554 and 1556 before his
premature death at age 39 in 1559. Thomas Digges began publishing @& vevssen in
1576, in which he used Copernican “geometricall demonstrantion[s]” tectdie errors
that had accumulated in his father’'s calculations to show “a pke§cription of the
caelestiall orbes according to the most auncient doctrine oPyfieagoreans, lately

revived by Copernicus:®® Even though he thought of heliocentrism as a physical reality,

123 Thomas DiggesA Prognostication Everlastinge of Right Goode H#etondon: Thomas Marsh,
1576), sig. Ni. Digges’s appeal to Pythagoras as an ancient pepoof heliocentrism is based on his
misunderstanding of Pythagoras’s actual belief lthedh the sun and the earth revolved around a “central
fire,” which he imagined as the “soul of the una@t See, for example, Philip Wheelwright, etihe
Presocratics(New York: MacMillan Publishing, 1966), 200-235jd&gio de SantillanaThe Origins of
Scientific Thought: From Anaximander to Procli@hicago: University of Chicago Press, 1961), 53-78
Thomas Africa, “Copernicus's Relation to Aristarstand Pythagoras)sis Vol. 52, No. 3 (1961): 403-
409; and most recently, James HannaBud’'s Philosophers: How the Medieval World Laid the
Foundations of Modern Scien¢eondon: Icon Books, 2010). For information regaglithe publication of
Digges’s almanac, see Christopher Hihtellectual Origins of the English Revolution Rsitad 46.
Thomas Digges'’s edition of his father’s work wogldl on to be published annually until 1635.
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Digges still appealed to Copernicus’s mathematical demonstraticrsler to make his

case:

But in this age, one rare wit (seeing the continual errors tbat fime to time
more & more have been discovered, besides the infinite absurditiéseir
Theorickes, which they have been forced to admit that would not cantéskty
in the ball of the earth) hath by long study, painful practice,rargl invention
delivered a new Theoricke or model of the world, shewing that thle essteth
not in the Center of the whole world'?*

Digges viewed the constant, miniscule mathematical adjustnmeaide by those
attempting to preserve the Ptolemaic model as “absurd” and coddidethat entire
enterprise was misguided.

Furthermore, in Digges’s philosophy, fixity implied a certain degrepobility,
and the motion of the earth relegated it to what he regarded aghitfsil place as a
location of sin and degradation. By moving the earth from its celoiration, Digges
dethroned the earth, so to speak, and the ignobility and baseness offtheasaevealed

by its reduced importance as a planet that orbited

only in the Center of this our mortal world or Globe of elementsghwvlnvironed
and enclosed in the Moon’s Orb, and together with the whole globe of ityagal
carried yearly round about the Sun...[and] in respect of the immeuoisityat
immovable heaven, we may easily consider what little portion of SSoane our
Elementary corruptible world is, but never sufficiently be ableadmire the
immensity of the Rest>

Digges envisioned the cosmos as an infinite kingdom, in which theukdch“tike a king

in the middest of all” from the center of the solar systefnch was its own “Celestiall

'** Digges,A Prognostication Everlastingsig. M.

% |bid., sig. MI-M2r.
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temple.”? The idea of the sun in a central position of authority better haredmnith
the metaphysical cosmos as Digges understood it.

Finally, though his arguments rested mostly on mathematicabrsgmations,
Digges specifically rejected the notion that the Copernican the@y merely a
mathematical hypothesis designed to “save the phenomenon” of pedeactilar orbits.
Digges forcefully asserted that Copernicus “meant not, as soreddrally excused him,
to deliver these grounds on the earth’s mobility only as Matheabgtinciples, feigned
& not as Philosophical truly averred” but rather intended his théoryepresent a
physical reality*’ Indeed, he had written in the marginalia on the title page ajviais
copy of Copernicus’®e Revolutionibushat “the common opinion err$*®

After Digges’s unequivocal exposition of the Copernican theory, the
astronomical, astrological, and mathematical writers of dse duarter of the sixteenth
century typically took note of heliocentrism in their works reltgss of whether they
accepted or rejected it. Certainly by the 1570s, it had become notable enough wsthin the
circles to require some comment. For example, Thomas Blundevillellaespected
mathematician, logician, and Christian humanist was amongrgtenfiEngland to argue
against the Copernican theory on theological grounds, but he couchedthimslavger
arguments about its scientific legitimacy. Still, as an agdisimed mathematician,
Blundeville recognized the computational advantages to the Copernicaig émel only

cautioned his readers not to confuse mathematical simplificaitbrplwysical reality. In

2 |bid.

7 |bid.

% Quoted in GingerichThe Book Nobody Read19-120. The phrase, written in Latin, re&¥sigi
opinio error.”
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his Exercisesof 1594, an eclectic mixture of introductory material on arithmetic,
navigation, cartography, and the use of the astrolabe, Blundeville @frbtiocentrism
that

some also deny that the earth is in the middest of the world pamel &ffirme that

it is mouable, as also Copernicus by way of supposition, and not fohehat

thought so in deede: who affirmeth that the earth turneth abouthainithe sunne

standeth still in the midst of the heauens, by help of which flperstition he
hath made truer demonstrations of the motions and reuolutions of tiséatlele

Spheares than euer were made before as plainly appeareth lpodhkie de

Reuolutionibusdedicated toPaulus Tertiasthe pope, in the year of our Lord

1536:%°
Despite deriving more precise mathematical positions for the tpldnem what he
considered a superstitious physical hypothesis, Blundeville undersieathportance of
its mathematical implications. Like many of his contemporaBésndeville approached
Copernicanism cautiously and accepted it piecemeal—appropriating lebe
controversial aspects while denying others.

Unlike Digges, Blundeville refused to entertain the idea thatetréh actually
moved and was most adamant in this respect, deferring to bothttiweity of classical
philosophers as well as scripture:

But Ptolemie, Aristotle, and all the other olde writers affina earth to be in the

middest and to remain imooueable and to be in the very Center @fotie

proouing the same with many most strong reasons not needful here to be
rehearsed, because | think fewe or none do doubt thereof, and especihtiythe

Scripture affirming the foundations of the earth to be layd so thateit neuer
should mooue at any time: Again you shall find in the self sBs@me these

' Thomas BlundevilleHis ExercisegLondon: John Windet, 1594), sig. 181
http://eebo.chadwyck.com.echo.louisville.edu/seffnihrec?SOURCE=pgimages.cfg&ACTION=ByID&
ID=99838324&FILE=../session/1303969253 13772&SEARBCIREEN=CITATIONS&VID=2698&PA
GENO=191&Z00M=100&VIEWPORT=&SEARCHCONFIG=var_spefg&DISPLAY=AUTHOR&HI
GHLIGHT_KEYWORD=undefined. (accessed 28 April 2013¢e also Russell, “The Copernican System
in Great Britain,” 196. It is unclear why Blunddeilgave 1536, seven years too early, as the ptiblica
date forDe revolutionibus
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words, Hee appointeth the Moone for certain seasons, and the sunne kineweth
going downe, whereby it appeareth that the sunne mooueth and not tHé&%arth.

Somewhat ironically, eight years later in fitseoriques of the Seven Pland&undeville
named the German astronomer Michael Maestlin, a Copernican, @dsdiiastronomical
influence for planetary calculation$heoriques—usually referred to atheorica—were
traditional astronomical textbooks dating back to the twelfth cengimyilar to
ephemerides like John FeildBphemeris anni 1557However, rather than simply
providing tables with values for determining the positions of heaVeotijes at given
times and placegheorica typically included the specific calculations one needed to
master in order to predict these positions onésklf. Blundeville, following the
mathematical models of Maestlin, which were themselves deriraed Copernicus,
wrote in the introduction to hiBheoriqueghat

| thought I could not shew myself more thankfull vnto them [the coutieEarl

of Leicester] than by setting forth the Theoriques of the plamgigh | have

collected, partly out of Ptolemy, and partly out of Puerbachius, cindis

commentator Reinhold, also out of Copernicus, but mostly out of Mestelyn,

whom | have chiefly followed because his method and order of wriiegtly

contenteth my humaor?

Maestlin taught traditional Ptolemaic astronomy at the UniwerditTubingen, but he

adhered fully to heliocentrism in his research and writingthgast the 1590s, even if he

3% Blundeville, His Exercisessig. 181.

Katherine A. Tredwell, Theorica Planetarurii in Medieval Science, Technology, and Medicine: An
Encyclopediaed. Thomas Glick, Steven John Livesey, and Pafttlace (New York: Routledge, 2005),
474-5. The first of these textbooks was writterearly thirteenth century by Gerard of Sablonetterof
confused with the earlier translator Gerard of Gyaan The most famous and most widely udezbrica
throughout the Later Middle Ages up to the sixtbesgntury was John of Sacroboscorsctatus Sphaera
of ca. 1230.

2 Thomas BlundevilleThe Theorique of the Seven Plan@isndon: Phillip Islip, 1602), sig. Aiii
http://eebo.chadwyck.com.echo.louisville.edu/seffnihrec?SOURCE=pgimages.cfg&ACTION=ByID&
ID=99852660&FILE=../session/1303969554 14395&SEARBCHREEN=CITATIONS&VID=17994&PA
GENO=3&Z0O0OM=50&VIEWPORT=&SEARCHCONFIG=var_spell. &PISPLAY=AUTHOR&HIGH
LIGHT _KEYWORD=undefined. (accessed 28 April 2011).
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was reticent to publish any polemics against Ptolemaic astgotignBlundeville’s
invocation of him, along with other luminaries of the astronomical cananou&rates
not only his reliance on numerous historical astronomers for hislatmns but also his
ability to accept Copernican mathematics without accepting its physaiair

The final important figure in the reception of Copernicanism igl&rd before
the 1610s was Thomas Harriot. Harriot was remarkable yet emtgfigure in the
history of science. Called “the English Galileo” by his naghoritative biographer John
W. Shirley, Harriot became most famous for his telescopic olsmmgaof the contours
of the moon’s surface and sunspots, which he called “frost & gonisthe sonne” some
four months prior to the same discoveries by Gafifédiowever, Harriot's precarious
position at court during the first decade of the seventeenth centbrgh we shall
examine in more detail in the next chapter, made it difficulthion to achieve any
recognition for his scientific works during his lifetime.

Harriot’s role in the reception of Copernicanism in England wase¢ important
and negligible—it was important in that he was the last magurdi to fully support
Copernicanism before Galileo’s observations provided, for the fins¢, tphysical
evidence for Copernicanism, and because Harriot's own observatipesl leonvince

him of heliocentrism. However, he attained only marginal scierdthtus and exerted

133 See KuhnThe Copernican Revolutipa87; Westman, “The Copernicans and the Churctd&sgnd 98;

and Robert Westman, “Michael Mastlin’'s Adoptiontbé Copernican Theory,” iG@olloquia Copernicana
4, Studia Copernicana 13 (Wroctaw: Ossolineum, 1975

3* Stephen P. Rigaud, “Account of Thomas Harriot'sréisomical Papers,” iMiscellaneous Works of
James BradleyOxford, 1832), quoted in Allan Chapman, “The Asimmical Work of Thomas Harriot,”
Quarterly Journal of the Royal Astronomical Sociatgl. 36 (2004): 102. See alsohn W. Shirley, “Sir
Walter Ralegh and Thomas Harriot,” thomas Harriot, Renaissance Scientist. John W. Shirley
(Oxford: Oxford University Press, 1974), 16-35.

58



little influence over other scholars because he was an intenseyepand timid scholar
after his brief incarceration in the Tower of London in 1805Harriot remained
relatively obscure because he published only one work during his &fgtirBriefe and
True Report of the New Found Land of Virginighis ethnographic description of the
Algonquian people and language, which he made during his 1585-6 voydmugedoast
of modern-day Virginia and North Carolina, contained no indication ofgdtrsrsomical
or mathematical beliefs despite the fact that these pursearts s primary professional
concern->° His only other published work was tietis Analyticae Praxiswhich came
ten years after his death, and it contained no insight into his opinion on Copernicanism.
The main clues to Harriot’s acceptance of the heliocertgory came in the
letters he exchanged with several other scientists, including, medably, Johannes
Kepler. However, Harriot's correspondence with his pupil Sir il Lower revealed
the most about his opinions on astronomy. Unfortunately, all of Harredtes$ to Lower
have disappeared, but nine letters from Lower to Harriot remabh,tlzey present a
picture of Harriot as highly knowledgeable in mathematics, optitg, abservational
astronomy but reserved in his demeanor and uninterested in the kind of glory-sleaking
often typified upwardly mobile courtiers during this time perifdLower rarely
mentioned Copernicus himself, and instead, most of the referdmaeshied light on
Harriot's attitude toward the heliocentric theory occurredligsussions of the various

observational details that supported this viewpoint. Lower, who profess¢atiiot that

135

Pumfrey and Dawbarn, “Science and Patronage inddidgl 163; John W. Shirlefthomas Harriot: A
Biography(Oxford: Oxford University Press, 1983), 351-79.

% Shirley, Thomas Harriot: A Biography70-112.

7 Ibid., 391-2.
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he was “wholly possessed with astronomical speculations and desgesiyed an early
telescope from Harriot in 1610 and immediately recognized how esdsdntvould
become to astronomy in the futdr&. Following Harriot's instructions, Lower used a
telescope to observe the details of moon’s surface. “I havevedcéhe perspective
cylinder [telescope] that you promised me,” Lower wrote to Harriot,
[and] according as you wished | have observed the moon in all its chdndke
new | manifestly discover the earth shine, a little before tlsaddomy, that spot
which represents unto me the Man in the Moon (but without a headtisofibe
seen. A little after near the brim of the gibbous parts towlaedupper corner
appear luminous parts like stars but much brighter than the reshanhole
brim along, looks like unto the Description of the Coasts in the Dutch book of
voyages...| must confess | can see none of it without my cylitider.
By observing features on the surface of the moon, both Harriot aneéd@iproved the
Aristotelian notion that heavenly bodies were perfectly sphericadt s Galileo
emphasized the telescope as an essential scientific instruméme Medici court in
Tuscany, Harriot employed it to make simultaneous observational discoveiegland.
Though direct references to Copernicus were scant in thesengeshd ower
complained of those who spoke “slightly of Copernicus” without understgridm, and
he defended Kepler, who had criticized the French mathematicagdis Viete for his
constant “mend[ing] of things in...Copernicus,” signifying that he, andguymnably
Harriot, concurred with Copernicus in general tetffidhe principal concern of Harriot

and Lower, however, seems to have been the removal of the lagjesesif

Aristotelianism in the Copernican system. The observations ofe@Gallarriot, and

% Letter from Sir William Lower to Thomas Harriot, ffdated], inThe Elizabethan Readeed. Hiram
Haydn (New York: Penguin, 1955), 141-2.
139 .
Ibid.
 Ibid.

60



others had undermined the notion of the perfection of the superlunae sptiethe idea
that the planets were carried about in their orbits by invissadkg crystalline spheres.
Now, along with Kepler, who Lower claimed to have “read diligéndit the behest of
Harriot, they were attempting to remove the final Aristotebedrom of the perfectly
circular motion of the planetary orbits. Harriot and Lower had both obviously read
Kepler's recently publishedstronomia Nova which offered the first observational
evidence for the elliptical orbit of the planets, and Lower wrotddrriot that “about his
theory [elliptical orbits]... methinks (although | cannot yet overerashany of his
particulars) he established soundly and as you say overthrow thicastronomy*#?
With Kepler's discovery of the elliptical orbits of the planets final remnants of the
Ptolemaic and Aristotelian cosmos had been disproved. This opened therdaarew
kind of physics and a new kind of empiricism, both of which affectedpthetice of
judicial astrology.

The reception of Copernicanism in England was a slow process¢hathrough
several phases. From its first appearance in print as aruingighathematical novelty in
1556 to its first unqualified acceptance as a physical realitidigges in 1576 to its
acceptance based on observational evidence by Harriot in the 16tt0Ospmers and
astrologers reacted to Copernicanism in a variety of ways.eVithdid not immediately
undermine the Ptolemaic-Aristotelian system, its mathemataations to the problem
of how to precisely predict planetary movements could not be ignorecnlyy

knowledgeable astronomer or astrologer by the end of the sevéntritury. Few

1 bid., 143
12 pid.
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accepted it as a physical reality at first, but many fgéapernicans” accepted its
mathematical description of the cosmos without question. In England|atbely
practical, utilitarian concerns of patrons and their client-ssientheant that as long as
Copernican mathematics provided more precise planetary positions, libeetgic

theory would grow in influence.
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CHAPTER THREE
COPERNICANISM AND ASTROLOGY IN SIXTEENTH-CENTURY ENGLHND:

PATRONAGE AND PRACTICALITY

By the time Copernicanism gained a foothold in England, judicial ageod had
become fragmented into many distinct camps including philosophical reatiges,
mathematical reformers, and popular prognosticafdrshe conservatives maintained a
version of astrology based on a wide range of astrologicaltitnasliand were not
particularly interested in mathematical precision. Among thss®logers who practiced
judicial astrology in the way it had been conducted since ancimeis tiCopernican
mathematics made little headwH{.Among conservative astrologers less interested in
mathematics or less adept in the precision necessary foandiitastrology, the impact

of occult philosophies such as Neoplatonism and Hermeticism hel@mgseaty and they

%3 See CampionA History of Western Astrolog99-132; and Bowder§cientific Revolution in Astrology

62-107 andpassim Bowden was among the first scholars to descitizechanges to sixteenth century
astrology as “reform.” Campion argues that there &wo macro-groups—the conservatives and the
reformers—and then goes on to further subdividenth@ne group of conservatives practiced astrolagy a
they always had, while the other specifically sdugut “non-scientific” methods of astrological
prognostications. They ignored the quantitativeeatp of astrology in favor of the qualitative agpec
found in Neoplatonic and Hermetic thought. Thesibopbphical systems each maintained that the dalest
bodies exerted great influence over mankind, beir tadherents averred that these influences catltha
determined by a more careful examination of thesstas for the reformers, Campion divides them into
two groups as well: those who sought to reformoésgry by making knowledge of planetary positions
more precise and those who sought to restore agyrdio a “textual correctness” based solely on the
writings of Ptolemy. For the purposes of this stutyam treating the conservatives as a single group
because Copernicanism appears to have asserteallyirio influence over them, while for the refonsd

am primarily concerned with former group, becalmsy/ tappear to have been the most prominent group of
astrologers practicing within the English patronagstem. Popular astrologers mostly originated fthen
reformers, but by the time they achieved prominéndbe mid-seventeenth century, they felt littked to
emphasize their use of mathematics. See Chaptelow for more on popular astrologers.

144 Campion A History of Western Astrologg05.

63



practiced astrology based on divination or magicThe new cosmology and
mathematics of Copernicus had little effect on how they understoddridbementals of
astrology, and these astrologers generally wrote books of commenttrgory on the
subject of judicial astrology instead of practicing everydaygposticatiort*® Popular
astrologers, sometimes referred to as “vulgar astrologershidy elite detractors, were
typically not scientists, and their prognostications came in time édmon-mathematical,
usually non-technical almanat¥.However, during the sixteenth century, conservative
and popular astrologers practiced mainly outside the utilitariaror@ge system of
Tudor and Stuart England. Astrological reformers took thecismnts of writers like Pico
della Mirandola to heart and sought to establish judicial astrology gwecise,
mathematical science. The practical concerns of English patmswwee that these
mathematical reformers flourished at court, where cliemnrsisits’ interests in
mathematical precision paralleled their patrons’ insistence onificignoof.**®

Conservative astrologers rarely commented on the scientificteddizween

Ptolemaic and Copernican theories. Typical of the conservativegpositi astrology, for

* Ibid.

“® Ibid., 99-104.

" H. Darrell Rutkin, “Astrology,” inThe Cambridge History of Science: Early Modern ScieVol. 3,

ed. Katherine Park and Lorraine Datson (Cambridg@mbridge University Press, 2006), 553. In the
sixteenth century, almanacs had been quite tedhaiwh often showed examples of the mathematical
techniques employed in determining the positionsthe planets or in the casting of horoscopes.
Throughout the mid to late seventeenth century,dwen almanacs dropped most of their mathematical
demonstrations. The only exception seems to haea be the science of navigation, and mathematical
demonstrations in that field seem to have increasepopular works throughout the period. See also
Bernard CappEnglish Almanacs, 1500-1800: Astrology and the Rapiress (Ithaca, NY: Cornell
University Press, 1979), 199-201; and Chapter dvbébr more details.

¥ | have used the term “client-scientist” throughdhis work to refer to scientists patronized by the
nobility who derived their main source of income swcured funding for their research through their
patrons. Most historians of patronage refer toahedividuals simply as “clients” and their relaighip as
“patron-client.” To avoid confusion related to thieodern meaning of the term “client,” which impliget

a service is being performddr them rather thamy them, | have used the somewhat cumbersome, but
more precise term, “client-scientist.”
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example, was the ltalian theologian and astrologer Tommaso Canapaviedl wrote that
“whether the sun moves or stands still, it is to be supposed a mplangt by us,
considering the matter from our senses and our description; for the same happkes whet
it moves or the earth:*® Campanella, like many other astrologers more interested in the
metaphysical, emphasized that it was only rislative position of the stars in sky and
their relationship with the individual for whom a horoscope was dwt hattered.
Similarly, in England, the great astrological defender Siristdpher Heydon, in his
Defence of Iudiciall Astrologieargued that “whether (as Copernicus saith) the earth be
not the centre of the world, the astrologer careth not,” becauséoggtwas consistent
with both geocentric and heliocentric models of the cosriios.

While this was true on a theoretical level, it was not nedgssare on a practical
level because knowledge of the precise locations of the planetsdemirbetter with the
interests of nobles whose patronage those reform-minded astralegeired. Therefore,

those who wished to curry favor of potential patrons emphasized todssipn®!

% Tommaso Campanelldstrologia libri sex Book 1, Chapter 2, quoted in Test&rHistory of Western

Astrology 214. Campanella actually was a client-scientige@pe Urban VIII for five years (1629-1634)
though, like most continental models, this form paftronage was highly ostentatious and much less
concerned with the practical details concerningntfa¢ghematics of planetary location.

%% Christopher Heydom Defence of ludiciall Astrologj€London, 1603), 371. In one sense, Heydon is an
aberration to the patronage model in England, th@asgya noble himself, Heydon required no supp@tta
on his practicing of astrology. This work was vaiitin response to John Chamber’s anti-astrological
diatribe A Treatise Against ludiciall Astrologig.ondon, 1601) and Heydon appealed to multiplersdraf
astrological thought in order to defend judicialral®gy as a science, though he obviously belieted
astrology could certainly exist within either a gentric or heliocentric cosmos.

> Campion,A History of Western Astrologg06. See also GariAstrology in the Renaissanod and 83-
112; Patrick Curry,Prophecy and Power: Astrology in Early Modern Engla(Princeton: Princeton
University Press, 1989passim and CameronThe Star-Crossed Renaissand@-100 andpassim for
discussions of the differences between those ageod who emphasized precise measurements of the
motions of the heavenly bodies and those who engg#thsncantations and spells as the true method for
more accurate prediction. Garin argues that Resaigs astrology was a confrontation between two
worldviews that could seek less common ground thinout the Scientific Revolution: the “rational orde
derived from Greek science and the “myths and stifiens” derived from the East. He defined it,
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Typical of the astrological reformers was the Dutch polyn@#mma Frisius, whose
very early realization of the impact of Copernicanism on astro®dglling. Two years
prior to Copernicus’s death and the publication ofesrevolutionibuan 1543 Frisius
received a copy of Georg Joachim RheticiNasratio Prima, the first printed exposition
of the heliocentric theory. Frisius, a student of medicine at thgetbsity of Louvain,
immediately recognized the utility of the theory and expetiatlits application would
remedy the mathematical inaccuracies of Ptolemaic astrologlye summer of 1541, he
wrote to John Dantiscus, the bishop of Ermland, lamenting that “nraong eveils, and
many labyrinths...many puzzles more difficult than the Sphinx haweleped our
astrology,” and he believed heliocentrism was the key to uringvislem™? Among the
dilemmas he supposed new astronomical tables based on Copernibamate&s would
solve, Frisius specified
the motion of Mars, which | have often found to differ by three elbtdegrees
from even the most exact calculation with astronomical talleshe size of the
Moon, which does not vary as much before our eyes as the most rejautikioies
of this art maintain. The length of the year has never been deterim perfect
accordance with the truth... The motion of the firmament andgbgeses, which,
not even resembling a slight resemblance to the truth, is ridityledl. | also
leave aside several other things on the longitude and latitude Wy adathe
fixed stars... If that author [Rheticus] would mend and buttress these

matters...wouldn’t it amount to giving us a new earth, a new heaverg apd
world?*3

somewhat hyperbolically, as a choice between “l@gid magic, mathematics and mythology, Athens and
Alexandria.”

%2 John DantiscusCorrespondenceed. De Vocht, 344-347, quoted in Stephen Vandesedke, The
Limits of Influence: Pico, Louvain, and the Crisi§ Renaissance Astrologfleiden, Netherlands:
Koninklijke Brill, 2003), 150. “..enim erroribus, involucres, labyrinthis...deninquenigmatibus plus
guam Sphincigis involutam habuimus nostrum Astialog.” Translation adapted from Stephen Vanden
Broecke.

3 |bid., 147. “..quod Martus motum saepe a calculo, vel exactissieandum tabulus, tribus signiferi
partibus absesse observaverim. Quod Lunae magmitrddantum verietur ad nostrum conspectum,
guantum notant gravissimi hujus artis auctores. @aani quantitas nunquam inventa sit exacte conform
veritate...motu Firmamenti et Apogiorum, qui ut nebtam quidem habuit veritatis, ita omnibus ridenus

66



Frisius’s assessment of the problems plaguing contemporaryogstiaépended heavily
on a detailed knowledge of observational and mathematical astromamhyhe seemed
keenly aware that any meaningful reform in astrology would hinge thpoincreased
precision of observational astronomy. With the coming of Copernicusgitovork two
years later, Gemma Frisius, and other astrologers, got thelr. Wi Frisius,De
revolutionibuswas a key mathematical resource for the better predictidhneoposition
of the stars and planets. For those who were beginning to regandretision of
planetary positions as the primary characteristic of aitegfié astrology, this work, and
the tables derived from it, provided a significantly more aceunasis for mathematical
calculations concerning these locations. From the very beginning€opérnican
astronomy, its relevance for astrological prediction was app#oetttose who chose to
utilize it.

Meanwhile, in England, once the Copernican theory had taken root, astsologe
recognized that its mathematics could be employed to bgnditial astrology. For
example, in 1583 Thomas Heath wrote a treatise on judicial astrivlagder to correct
the errors of a previous work by Richard Harvey, whom Heath dedaas a poor
astrologer because he lacked the mathematics necessary ttheakeper calculations.
Despite his work’s pessimistic tone, Heath was not anti-astcalogRather, he urged

people not to lose faith in astrology because of the mathematioed ef a few, and he

approbatur. Omitto etjam plura alia de omnium fatellarum longitudine et latitudine...Haec si redditle
auctor ille sarta et tecta...nonne hoc est novam daree, novam coelem, ac novam munduifitie
translation is Vanden Broecke’'scor more information on Gemma Frisius’s interpietatof the
Copernican impact on astrology, see also John Diweidh, The Universal Frame: Historical Essays in
Astronomy, Natural Philosophy, and the Scientifiethdd(London: Hambledon Press, 1989), 17-32.
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referred to those not familiar with “Copernicus’...[h]ypotheses, Reitsholiservations,
or Puerbachius’ [tables]” as “simple Astrologiafis'"Harvey’'s work became popular
because it predicted terrible events for the year 1588, when a camuattupiter and
Saturn was to occur. According to contemporary chronicler RaphaeldHetl, much of
the populace of England had reached a point of near hysteriaalkitbftthe prediction
“rife in everie mans mouth>®

Thomas Heath assuaged the fears of the English by claimwdiarvey made
erroneous predictions based on bad data. He criticized Harvey fapyengpbut-of-date
tables for his calculations and for failing to understand the olservaotion of the
planets. “It is well known,” chastised Heath, that Harvey “folldwine Alfonsine
account, which at this day is long since found (by the besbhdda to halt, prooved
insufficient, exactly to account any apparent motibfi.For those astrologers who kept
abreast of the latest mathematical tables, the consultatitineoflfonsine tables for
planetary positions would have immediately indicated to the matreathateducated
astrologer the inadequacy of a work. The Prutenic tables hadylam@aced the

Alfonsine table by the 1580s, and because Harvey had used thedleofdnis planetary

** Thomas HeathA manifest and apparent confutation of an astratatiiscourse, lately published to the

discomfort (without cause) of the weake and sirapte(London, 1583), sig. BZ
http://eebo.chadwyck.com.echo.louisville.edu/seffmtihrec?SOURCE=pgimages.cfg&ACTION=ByID&
ID=99841827&FILE=../session/1303969891_ 14948&SEARBCHREEN=CITATIONS&VID=6440-
01&PAGENO=16&Z00M=100&VIEWPORT=&SEARCHCONFIG=var_slhcfg&DISPLAY=param%
28DISPLAY%29&HIGHLIGHT _KEYWORD=undefined. (access28 April 2011). Heath’s work was a
direct reply to Richard Harvey&n astrological discourse Upon the Great and nagabbniunction of the
two superior Planets, Saturne and lupiter, whichlshappen the 28. day of April, 1583ee also Allen,
The Star-Crossed Renaissant24-125.

> Raphael HolinshedHolinshed’s Chronicle$London, 1587), quoted in Anna Genesatrology and the
Seventeenth Century: William Lilly and the Languafdhe StardManchester: Manchester University
Press, 1995), 135.

*® Heath,A manifest and apparent confutation of an astrateftliscoursesig. B
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positions, his calculations were off by more than fifteen houcsofling to Heath, this
created what “needs be a greate alteration in iudgement” and bexfate discrepancy,
Heath predicted that the conjunction was benign rather than neield Heath
admonished Harvey for his lack of precision and instructed that “nottortlye degree
and minute [of arc] is requisite but also the second, where atiragythe coniunction
may happen,” reminding his fearful audience that even seemmigigr errors could
create wildly different prediction's®

The satirist and notable astrological skeptic Thomas Nashe muah less
forgiving in his treatment of Harvey in particular and credulous conars more
generally. In his 1589 pamphlé&natomy of AbsurdityNashe ridiculed those who
interpreted every stellar event as a cause for alarm, wtitatg'no star [Harvey] seeth in
the night but seemeth a Comet; he lighteth no sooner on the quagmine thinketh
this is the foretold earthquake... Thus are the ignorant deluded, thie smyused, and
the sacred Science of Astronomy discreditéd.Nashe considered astrologers like
Harvey reckless and sensationalist and he implied that Hareeyakan advantage of
people’s fears to sell his work. For Nashe, the fact that so hethprophesied doom for
the year 1588 and this had not come to pass was proof that “the phsttumne of the
stars,” as he put it, was nothing more than a fictrin another pamphlet published

three years later, Nashe referred to Harvey as a titmlis Ass” and recommended that

7 bid.
% |bid., sig. B2.
¥ Thomas Nashe, “The Stars’ Distemperature Disprévienin The Anatomy of Absurdif589), inThe
1EG(I)izabethan Readeed. Hiram Haydn (New York: Viking Press, 1955), 135
Ibid.
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any astrologer whose predictions turned out to be manifestly $alsuld be shunned by
the profession and never heeded again:
What expectation there was in both town and country , the amazemtuisef
times may testify: and the rather because he pawned his gperfitit, in these
express terms: “If these things fall not out in every point lzsve wrote, let me
forever hereafter lose my credit in Astronomy.” Well, it so happethat he

happened not be a man of his word; his Astronomy broke that day with hi

creditors, and Saturn and Jupiter proved honester men than all the Mkl

them for®*

Furthermore, the year 1588 was witness, not to cataclysm, but tf treemost decisive
English military victories of the century with the defeatls# Spanish Armada, and this
damaged the reputation of astrologers who had predicted tervibigsefor the year.
Indeed, the reputation of Richard Harvey and those associatéd himt declined
throughout the 159062

Despite the increased attention to results in the realm miagtal prediction,
Harvey was able to retain some degree of respectabilitygiakd due in large part to
the patronage of the Bishop of London. This was fairly typical of agfeos in the
sixteenth century. In England, astrologers appropriated this informatroargy in ways
that suited the needs of their patrons. Nearly all members ohigjieer nobility in
sixteenth-century England employed astrologers at their courts, hen@strologers’
duties typically involved observing the sky or more often congultiith mathematical
tables and making prognostications based on this information. Becausetdenth
century witnessed not only a consolidation of the centralized stater the powerful

Tudor family but also the economic expansion of England overseasohiigy became

'*! Thomas Nasheierce Penniless, His Supplication to the DevilThe Elizabethan Readet35-6.

Allen, The Star-Crossed Renaissant25-6.
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increasingly aware of the need for well-educated scholars, hggdjified to utilize
various branches of knowledge in service of their interests. Freguehd same
individuals involved in surveying and mapping a lord’s estate or degigthe
fortifications for a castle were also using the similar mathealaechniques of astrology
to prognosticate the futuré®

Many of the most illustrious courtiers of the Elizabethan erplaiied an eager
interest in the knowledge of astrology. Robert Dudley, the Ealklkedafester, employed
two astrologers personally—one as his physician, another spkgifmathe casting of
horoscopes—and it was at his request that John Dee determined thausmstous
moment for the coronation of Elizabeth | in 1558. William Cecil, L&udrghley,
evidently kept a notebook detailing astrological predictions, and Hesngy PEarl of
Northumberland, cultivated a circle of client-scientists ricpracticing astrologers who
were knowledgeable in the mathematics necessary to pregsedict planetary
locations:®* Puritan theologian Laurence Humphrey exaggerated little wheenferked
in 1563 that most among the nobility “ravened, embraced, and devoured”ahees®l
Since reformist astrologers focused on the precise mathambatsis necessary for
prediction, patrons’ utilitarian interests led them to employ m@®rm-minded,
mathematical practitioners. For example, in his capacityrasdical practitioner, Robert
Recorde served as a court physician to both the young King Edwatd Whom he

dedicated several books, and his successor Queen Mary, to whom hededebtiea

!> Eamon, Science and the Secrets of Nafu2&3; Pumfrey and Dawbarn, “Science and Patroriage

England,” 140 and 142.

'** ThomasReligion and the Decline of Magi290.

Laurence HumpfreyThe Nobles: or of Nobility.ondon,1563), sig. Yw, quoted in Thomadieligion
and the Decline of Magj@90.
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Castle of Knowledg¥® Recorde’s treatment of both astrology and astronomy in this
work exemplified the concatenation of these two fields of studghénmid-sixteenth
century and the significance of mathematics for the study of both.

Though wholly astronomical and mathematical in content, as we leaveTée
Castle of Knowledgecontained a preface insinuating that the entire enterprise of
mathematical astronomy was important in the first place bedhas&knowledge gave
men control over the impact of the stars:

So was there never anye greate chaunge in the worlde, noth€aticms of
Imperies, nother scarse falle of anye princes, nor dearthe and/@enardeath
and mortalitie, but GOD by the signes of heaven did premonish meof, theer
repent and beware betyme, if they had any grace. The examgplegsimite, and
all histories so full of them, that | thinke it needles to makerahearsall of them
more; especially seeyng thei appertain to the ludiciall gaXstronomy, rather
than to this part of the motions, yet shall it not be preiudiciall...viBha that can
skyll of their natures, and coniecture rightlye, to affebent and their
menacynges, shall be able not only to avoide many inconveniencedsdmub a
achieve many unlikelye attemptes, and in conclusion be a governalrelare

of the stars. %’

Like many other early modern scholars sympathetic to astrologgorBe was eager to
refute any charges of determinism that often accompanied thécera€ astrology®®
Far from succumbing to power of the stars, astrologers often éelithat greater
knowledge of the movement of the stars allowed men greater control tloeer
destinies—precisely the type of practical control patrons covetetladuke practical

knowledge of mathematics provided control over the earth through thef adgsigation
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Geoffrey HowsonA History of Mathematics Education in Englaf@ambridge: Cambridge University
Press, 1982), 6-8.

'*” RecordeThe Castle of Knowledgeig. AF-A6v.

1% Tester,A History of Western Astrolog@24; JohnsonAstronomical Thought in Renaissance England
126.
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and cartography, so too could it provide mastery, rather than sulbeervie the power
of the stars over human affairs.

Thomas Digges left fewer clues regarding his specific opimonastrology,
though it seems very likely that he had cast some horoscopes and given his opinion on the
meaning of stellar events, such as the 1572 supernova and 1577 comet. BgtiessD
principal patrons—William Cecil, Lord Burghley and Robert Dudley, tharl of
Leicester—were interested in astrological prognosticatioriné 1570s, Digges offered
both Burghley and Leicester “astronomical manuscripts” for the pespo$ better
practicing astrology®® In a lost manuscript dedicated to Lord Burghley, Digges had
included multiple tables designed to determine the positions of tieeastd planets in
relation to the horizon, meridian, sun and moon. In the treatise, Digges evidenitiethc
“sundry conclusions both pleasant for variety of knowledge and negdsesatommon
use” in which he rendered conclusions for “Histories poetical and eduelgs

astronomical *"© It

is unclear whether, by “Judgements,” he meant astrological
predictions or definitive information on their positions in the sky, IngrgBurghley’s
obvious interest in mathematical astrology, it is likely thés teferred to both™ In a
letter to Lord Burghley, Digges claimed he had “waded asasaancient grounds of

astrology would bear him to sift out the unknown influences of this m&wos comet,”

1% British Library, Lansdowne MS 19.30, printed in dnOrchard Halliwell (ed.)A Collection of Letters
lllustrative of the Progress of Science in Englghdndon, 1841), 6-7, quoted in Johnston, “Like Eath
Like Son? John Dee, Thomas Digges, and the Ideuititiye Mathematician,” 69.

% bid.

! Ibid.
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and he would “[s]end notes of observation and prediction” at a later* tin®ven his
views on heliocentrism, it also seems likely that he used Coperriables for the
purposes of these predictions.

In the one explicit mention of astrology in his work expounding upon
Copernicanism, Digges claimed that “sundry Astrologians finding tieeaibns in the
declination and Longitude of stars, have thought that the same alsa $tamd his
motion peculiar,” by which Digges meant that there existed @agiancy between the
way that stars attached to a solid crystalline spbkoeild move, and the way thejyo
move because of the changing position of the earth in its orbit.C¥pernicus,” Digges
continued, “by the motions of the Earth, solveth all, and utterly cuttétihe ninth and
tenth spheres, which contrary to all sense, the maintainers o#ttiésestability have
been forced to imaginé* In the Ptolemaic system, the eighth sphere was that of the
fixed stars, the ninth sphere was calledghenum mobilg(prime mover), and it existed
to keep the stars in motion, and the tenth sphere was the “Emgedari of God and the
angels. Copernicus removed the ninth and tenth spheres from his pdgsicaption of
the cosmos, but maintained the sphere of fixed stars at the vgey’&dh any case,
Digges was clearly interested in both the Copernican conception cdsh@s as well as
the fact that its mathematics provided astronomer-astrologdrsneite precise positions

of planets.

2 Letter from Thomas Digges to Lord Burghley, 14 MB§74, NL MS. Landowne 19.30, quoted in
Pumfrey and Dawbarn, “Science and Patronage inafidgl 183 n.94.

' Thomas DiggesA Prognostication Everlastinge of Right Goode Eéesig. N3/.

Ibid., sig. MIv-r. Digges would go one step further than Copernicusemyoving the sphere of fixed
stars and opening up the cosmos to infinite sizénelre were infinite stars extending in infiniteettions,

it would make determining their effects on the leall but impossible. See Alexandre Koykpm the
Closed World to the Infinite Univerg¢Baltimore: The Johns Hopkins University Pres§7)928-49.
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Among the earliest English astrologers to utilize Copernio@athematics
specifically in service of his patron was the mathematician Rlagrave. One of
Blagrave’s principal patrons was Charles Howard, the firdtoddNottingham and Lord
High Admiral of the English fleet, which he had commanded at treatlef the Spanish
Armada in 1588. One of the wealthiest and most powerful men at batb&ilh | and
James I's courts, Howard patronized a number of scientists arati literoughout his
lifetime.”® In the dedication to his 1596 study of the astrolabe, Blagrave plysona
thanked Howard for “taking a personal interest in [his] person&nerece” by which he
meant his acceptance of the Copernican th&8ryBlagrave had mentioned
Copernicanism as early as 1585, in an earlier text on the matbemétusing an
astrolabe, The Mathematical lewelin which he acknowledged the complexities and
inadequacies of the Ptolemaic system, but did not fully commit tGdipernican system
as better or more accurate, writing that

Insomuch that the late yeares that singular man Copernicus effirthat the

sunne is the fixed centre of the world, about whom the earth mouethhéot t

sunne about the earth) and that all the rest of the planetsregularly about the

center of the sunne sauing the moone which like an epicicle moueti thie
earth in a spheere of the earth 13 times in his yearley motiornorBitting the

inuentions of Copernicus, and a number of the rest, | will only heere shewea figur
of those which haue always bene before his tiié...

> See Robert W. KennyElizabeth's Admiral. The Political Career of ChavleHoward, Earl of

Nottingham, 1536-162@.ondon: The John Hopkins Press, 1970).

¢ John Blagrave Astrolabium vranicum general@ondon, 1596), sig. A2 See also Pumfrey and
Dawbarn, “Science and Patronage in England, 1525:1& Preliminary Study,” 152 and 182 n.65.

7 John BlagraveThe Mathematical lewélLondon, 1585), 11.
http://eebo.chadwyck.com.echo.louisville.edu/seffnihrec?Eebold=99898549&ACTION=ByID&SOU
RCE=pgimages.cfg&ID=99898549&FILE=..%2Fsession%2ZIR%¥1671_18464&SEARCHSCREEN=CI
TATIONS&VID=173172&PAGENO=13&Z00M=100&VIEWPORT=&CENREPOS=&GOTOPAGEN
0=&ZOOMLIST=100&ZOOMTEXTBOX=&SEARCHCONFIG=var_spetifg&DISPLAY=AUTHOR.
(accessed 28 April 2011).
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This was the only mention of Copernicus in the text, and Blagrapéogead Ptolemaic
mathematics and traditional terminology to refer to the cosmosgdhout. Still, even at
this early stage, Blagrave appears to have recognized themmtical advantages of the
Copernican system.

His next foray into Copernican theory came specifically witlme tontext of
judicial astrology, and it appears as though Blagrave was anmengetormers who
recognized the advantages of tables based on Copernican mathekbatdssired to
“skillfully acquaint” astrologers “with all the planets, stsy and constellacions of the
heauens...in which, agreeable to the hipothesis of Nicolaus Copernicus,athe st
firmament is appointed perpetually fixed and the earth and his horcatgually
mouing from west towards the east once about euery 24 hdlitds."the treatise,
Blagrave intended to improve the precision of the astrolabe, aedestrumental in
determining the positions of the heavenly bodies, and provide “all suclssaege
supplements for iudiciall astrology, as Alkabitius & Claudius Dargohaue deliuered by
their tables.*”® With more precise instrumentation and the Copernican modeliaBkag
used this to his observational advantage, noting that “...withall beimgnge [astrolabe]
most commonly in use, and differing in nothing, but that they accotditige auncient
Astronomers, appointed the Starry Heavens to move rightwards fasttdwards West,

uppon the earth or fixed horizon of the plat®.An astrolabe measured the movement of

178 Blagrave Astrolabium vranicum generaléontispiece.

Ibid. Blagrave’s mentions of “Alkabitius & ClaudilZariottus” refer to a tenth century Arab astrolgge
whoselntroduction to the Arts of the Judgment of therStontained planetary tables, and Blagrave's
contemporary Claudius Dariot, who made the mostmomEnglish translation of this work in 1583. It is
clear from the context that Blagrave was using @uipan mathematics in service of judicial astrology

¥ |bid., sig. F4.
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the stars across the sky, which has an apparent east to etest caused by the daily
rotation of the earth in the opposite direction. Although this effetiames the same
whether the earth rotates eastward or the fixed stars rotastward, Blagrave
emphasized that the Copernican theory accounted for this movemeas jpstcisely,
observing that
according to Copernicus cause the earth on the horizon to moue defraar
West toward East , uppon the Starry firmament fixdéa which motion (a pretty
thing to note) one that standeth by shall hardly perceiue any lothehat the
Retemooueth although indeede you turne about the Pater, strongly confiimaing
Copernicus Argument, who sayeth that the weakenesse of the sensexghe
the Heavens to mooue about every 24 houres from East to West byarPri
Mobile, whereas indeed they have been alwayes fixed and it isatfle that
whirleth about euery 24 houres from West to East, of his own properenatur
allotted unto him, as is most for the receptacle of all traysitongs, being
appointed in a place where nothing is to stay him from his continuall
moouing.. 8!
By comparing the rotation of the earth with the similar motbrete across the surface
of the astrolabe, Blagrave argued for the physical impercettibil the Copernican
theory. And his references to both Copernicus and judicial astrologggest that he
regarded the two as compatible.
The examples of Digges and Blagrave illustrate the control pagsarsed over
their client-scientists’ astrological works, and if a patrontgriest in a topic diminished,

they simply ended their support. The drastic shift in Diggesdl@atual interests and

writings from the 1570s to the 1580s, for example, exemplifies theemde a patron’s

'¥! |bid. See also Johnsomstronomical Thought in Renaissance Englaf@8-210 and Russell, “The

Copernican System in Great Britain,” 194-195. Rligsaetes that, much like Digges’s appeal to diurnal
parallax, this would have made no difference matterally. However, his juxtaposition of tables
specifically designed for judicial astrologers amdexposition and defense of Copernican theory @tpp
the notion that utilitarian astrologers certainiyvwssome connection between these mathematics amlea
precise astrology.
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interests had over where a client-scientist’s focus would ukigmae. In the early 1570s,
Digges’s principal patron had been Lord Burghley but this ended for wmkremsons in
15762 During his time at Burghley’s court, Digges’s writings concated on detailed
analyses of stellar events, which, while they had practical ¢atpins for horoscopic
prognostication, apparently did little to contribute to the wealth ogfday. From 1578
on, Digges became a highly favored client-scientist of Leice3teough Leicester
accepted astrological prognostication as a legitimate gwesmterprise, he showed less
interest in the mathematical astronomy Digges viewed as aegdes such an endeavor.
After 1578, with the exception of revised editions of his fath&tsgnostication
Everlastinge Digges published no more on the topic of astronomy or astroidgy.
Instead, under Leicester, Digges used his knowledge of mathetoatizsipose military
treatises on the most effective ways to deploy artillerpbattle, on the ballistics of
cannonballs and musket shots, and on the provisioning of afthiEise reasons for this,
as Digges himself wrote in the prefaceStaticos his first military work while in the
service of Leicester, entailed his devotion to the English state and crown:
Even so, albeit the strange varietie of intentions in the morelesylatit of the
Mathematicall Demonstrations did breede in me for a time allsindelectation,
yet finding none, or very few, with whom to confer or communichtse¢ my
delights (and also remembering the grave sentence of the divioetR&itwe are
not born for ourselves, but also for our parents, country, and friends)| gfeav
to years of riper judgment | have wholly bent myself to redbose imaginative

contemplations to sensible practical conclusions of those my dekestabies, as

also to be able, when time is, to employ them to the serviceygbrince and

country*°

'¥2 pumfrey and Dawbarn, “Science and Patronage indBigl 161.

Ibid. See also Russell, “The Copernican SystemregaGBritain,” 194-195.

¥ Johnston, “Like Father, Like Son? John Dee, ThoBigges, and the Identity of the Mathematician,”
73-78.

¥ Thomas DiggesStraticos(London, 1579), sig. AGv.
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Digges suggested that he had moved on to more practical niattére necessity of the
state and that the more theoretical mathematics with which he had émgdggyounger
years now benefitted him as he put his knowledge to a use deemegrauiieal by his
patron. Interestingly, Digges considered mathematical astronamiynat necessarily
astrology, the “imaginative contemplation” he had renounced. Adceelo the state in
the form of his patron superseded his personal interests, Diggdmeedpracticality to
exclude his earlier work on planetary positions and Copernicanism.

Similarly, John Blagrave, whose works extolling the Copernican theatyonce
attracted the attention of several notable courtiers, encounteredidihdifficulties that
curtailed his scientific activity. Blagrave, a man of veryited means, was required to
seek out new patrons as his current ones lost interest in hiscpsadilagrave had
cultivated contacts with a large and diverse body of patrons fromb8@s to the 1600s,
deriving support from the aforementioned Charles Howard, as weheamfluential
William Cecil, Lord Burghley, and the Member of Parliament Biancis Knollys-=®°
Unfortunately, Knollys died in 1596 and Burghley in 1598. Blagrave wraeetfelly
that “time hath bereft me of all my most Honourable Favourars], just two years
before his death in 1611, he nurtured his relationship with his final pataomes I's
privy counselor Sir Thomas Parry, through flattery: “...and onlyryblonour now
succeeding your Honourable Father in place of honour, is the principall éfbpento
me, who in my Mathematick... [infancy] both favoured me, and furnishedunef your

admirable and generall library, of such mathematickes books, as se taes were

1% pumfrey and Dawbarn, “Science and Patronage indBigl 152.
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hardly or not elsewhere to be gottéfi”"Blagrave’s adulation of Parry likely represented
not only an attempt curry favor with a potential financial resolmaealso a genuine
expression of gratitude since Blagrave required the generosdynoble like Parry in
order to accomplish his scientific work. Blagrave dedicatedfalis published works to
his patrons, and in doing so, he conformed to the pattern of many-sientists who
hoped to maintain good relations at court. However, as patrons |@&esintin
mathematical astrology throughout the early to mid seventeenth yetiterr financial
support for client-scientists specializing in this field waned as well.

Although patronage remained, broadly speaking, the center of theadwastced
scientific activity during the sixteenth and early seventeesthturies, some notable
changes occurred within the system. Henry VIII had self-consty modeled his own
court on the culturally refined courts of Renaissance {f4lfhroughout the sixteenth
century, the writers, philosophers, and scientists at those coadssccessfully
enhanced the cultural prestige of their patrons through their ggitand scientific
research, and Henry VIIl hoped to emulate this on a national sc&agland. By the
time of the reign of Elizabeth, as we have seen, the courtbémmne the center of

scientific activity in England. Her long reign, though it hadtitsbulence, provided a

'¥7 John BlagraveThe Art of Dyalling(London: 1609), sig. A2
http://eebo.chadwyck.com.echo.louisville.edu/seffmtihrec?SOURCE=pgimages.cfg&ACTION=ByID&
ID=99838337&FILE=../session/1303972014_ 18872&SEARBCIREEN=CITATIONS&VID=2712&PA
GENO=3&Z0O0OM=100&VIEWPORT=&SEARCHCONFIG=var_spellg&DISPLAY=AUTHOR&HIG
HLIGHT_KEYWORD=undefined. (accessed 28 April 2013¢e also Pumfrey and Dawbarn, “Science
and Patronage in England,” 153 and 182 n.65.

% See, for example, Lacey Baldwin Smiffhis Realm of England, 1399-1688exington, Mass.: D.C.
Heath and Co., 1971), 90-108; Norman DaviBse Isles: A HistoryOxford: Oxford University Press,
1999), 501-529; and Jasper Ridl@yBrief History of the Tudor Ag@ew York: Carroll and Graf, 2002),
179-202.
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high degree of stability for the patronization of client-scientzstd a relatively open
environment for the exchange of scientific id&8swith the coming of the Stuart
dynasty in 1603, this began to change. While lines of scientifieraontation remained
open and mostly unobstructed, James | sought more centralization ajutiesystem
and exerted a greater level of personal control over what he dderbe the acceptable
and unacceptable practice of science.

King James I's attitude toward astrology was complex but fieedkit best in his
own scholarly workDaemonologie published in 1597. James was an accomplished
scholar in his own right, particularly regarding matters oftjgali theory and statecratft,
and Daemonologieexamined the legal issues concerning magic, witchcraft, and other
occult phenomena. While the main topic of this work was to prove “that dewilish
artes haue bene and are” a reality and to determine “wileadt érial and seuere
punishment they merit,” the text contained a definition of astrolagyexplanation of its
relationship with astronomy, and how to distinguish between the"fMoke most
scholars of his era, James | discerned between the two coontemtural and judicial
astrology, making explicit references to both the Bible and commantepted
etymology. But he also was among the first to specificdifferentiate between
astronomy and astrology—using the original Greek terminology h& words,
astronomiaandastrologia—and to consider natural astrology as a category separate from

astronomy. He defined astronomy as “the law of the Starres” amdeal that it was “not

* See Deborah Harknes$he Jewel House: Elizabethan London and the Stierievolution(New

Haven: Yale University Press, 2007), 1-14 and 14@-1
% James I, StuarDaemonologid1597], (New York: Barnes and Nobles, 1966), xii.
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onelie lawful but necessarie and commendable” because it wg#imate science based
on mathematic§’* He defined astrology as the “preaching of the Starres” arikedétd
the natural branch as “knowing thereby the powers of simples, akehesgses, the
course of the seasons and the weather, being ruled by their influght part
depending vpon the formeA$tronomi¢ although it be not of it selfe a parte of
Mathematicquesyet it is not vnlawful, being moderatlie vsed?According to James |,
natural astrology was a perfectly acceptable practice, thospould not be considered a
branch of mathematics. Rather, natural astrology was a nonmstthbal art that merely
relied on the more technical aspects of astronomy.
His treatment of judicial astrology, however, was much less latocy. To
follow judicial astrology was
to truste so much to their influences, as thereby to fore-tedl wommon-weales
shall florish or decay: what, persones shall be fortunate ortunfie: what side
shall winne in anie battell: What man shall obteine victoriegrgjusar combate:
What way, and of what age shall men die: What horse shall winnatahe-
running.. Of this roote springs innumerable branches; such as the knowledge of
the natiuities, theCheiromancie, Geomancie, Hydromancie, Arithmancie,
Physiogmnomie& a thousand others. This parte now is vtterlie vnlawful to be
trusted in, or practized amongst christians, as leaning to no groundtwfl
reason...in the Prophdéremieit is plainelie forbidden, to beleeue or hearken
vnto them that Prophecies & fore-speakes by the course of HretPl&
Starres-®

In this interpretation, James was not so far removed from ttikidraof the astrological

skeptics who argued that astrology was acceptable provided thdt ribtlicontravene

! pid., 13.

2 bid.

3 Ibid., 13-14. In this passage, King James makieserce to the prophet Jeremiah, referring to Jiatem
10:2-3, which states “learn not the way of the arai nor be dismayed at the signs of the heavezaibe
the nations are dismayed at them, for the custoimbeopeoples are false.” The other arts to whieh h
refers are, essentially, palm-reading, divininguayiations in the earth, divining by the ripplesviater,
divining by numerology, and divining by the facespectively.
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free will. However, by dividing natural astrology from astronomgmds allowed an
outlet for both a form of astronomy and astrology to be practiced. By singlinghsut
aspects of astrology that he rejected, he was able to retbeateathematical practice to
astronomy and redefine legitimate astrology as an art $eqparate from and dependent
upon the more scientific practice of astronomy.

In terms of its impact on the court patronage system, Jamettitiede toward
astrology had surprisingly little effect. After James asdeel to the English throne in
1603, the nature of the court changed in several ways. New nobleshisomative
Scotland joined the court, often at the expense of the previous Elizalmtks; the
amount of money funneled into client-scientists actually saw i sherease; the court
became even more centralized than it had been under either Héhor ¥lizabeth I,
and it took on a more scholarly, professional tbfiét first, based on his rhetoric from
DaemonologieJames seemed to clearly imply that his financial support weotéhd to
astronomy and not to astrology, indicating how separable these twplides were
perceived to be by the early seventeenth century. Indeed, Isastecdogers encountered
legal trouble under the reign of the first Stuart monarch. Ay earl1581, during the
reign of Elizabeth |, Parliament had passed laws making gfalll® cast horoscopes for
royalty without their permission, and there is evidence that both RGbeil, the Earl of
Salisbury, and James’s son Prince Henry of Wales had banished posoined
astrologers for breaking this laW’ Furthermore, both Henry Percy, the Earl of

Northumberland, and his favorite client-scientist Thomas Harrio¢ weprisoned under

** pumfrey and Dawbarn, “Science and Patronage indBigl 166.

ThomasReligion and the Decline of Magig44.
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James |, in part, because of their illicit use of judicialcdstyy. Nevertheless, throughout
James I's twenty-two year reign, he patronized a number of n@ststdogers or active
supporters of astrology, including Robert Pont, James Maxwell, andNkgtiar. Pont
was a humerologist and an active supporter of judicial astrologj\Napier, best known
as the first mathematician to use logarithms, was a distiflelicial astrology:*® James
| was also a patron and defender of the greatly influential maitieahastrologer and
physician Robert Fludd, whose works were among the most widadlyineEngland in
the 1610s and 1620%’ Provided that they remain within their legal bounds, James, like
his predecessors, allowed astrologers to continue to practice throughout his reign.
Following his ascension to the throne in 1603, James | brought withroim f
Scotland a whole new coterie of noblemen. Most client-sciemilsts had established
good professional relationships with patrons under Queen Elizabethinusmhto find
support among Jacobean nobles. However, with the addition of Jamesisagetfrom
Scotland, many courtiers from Elizabeth’s reign were replacechportant positions at
the new monarch’s court. Most retained their estates and titlezeaséd to serve in any
governmental positions for the first Stuart king. In fact, only RoGexil, the Earl of
Salisbury, one of Elizabeth’s favorites, remained directlgcaid to James’s court, and

he retained essentially his entire retinue of client-saies}f® Other client-scientists

% pumfrey and Dawbarn, “Science and Patronage inabadgl 167. See also, Arthur H. Williamson,

“Number and National Consciousness: The Edinburgithimaticians and Scottish Political Culture at the
Union of the Two Crowns,” irBcots and Britons: Scottish Political Thought ahd tUnion of 1603ed.
Roger A. MasorfCambridge: Cambridge University Press, 1994), 997-

¥ pumfrey and Dawbarn, “Science and Patronage indBagl 167-8. See also BowdeRhe Scientific
Revolution in Astrology140-6; and Frances A. YateGjordano Bruno and the Hermetic Tradition
(Chicago: University of Chicago Press, 1964), 482-5
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faced the decision of remaining with their principal patronsrevtieey could continue to
practice science without any direct royal support, or whethpursue connections with
new nobles. Many chose the latter path.

The court of James | even garnered something of an internatemahtion in
science, particularly because of its utilitarian atmosphereatsal because of James’s
staunch Protestantism. For instance, Johannes Kepler originallg hopese Jacobean
England as a home base for his studies because he viewed Kieg daitthe European
monarch most capable of uniting the Protestant world and healingfthebetween
Protestants and Catholits.Kepler dedicated hibe Stella Novaf 1606 to James I, and
in 1619 he intended to dedicate Klarmonices Mundiwhich detailed his theory of the
harmonic relationship between geometrical ratios and the physitzerved heavens, to
James |, but the European political situation made it unsafe fotohitm so**° However,
Kepler noted that he hoped his work on celestial harmony would atteeittention of
James |, whose hope for “harmony and unity” among Protestants “iactbesiastical
and political spheres” reflected Kepler's belief in the natheaimony of the celestial
sphereg® Kepler, who also practiced astrology, believed that James coylereaded
that with the right scientific and mathematical reform, judiiestrology was as valid a
science as aniy? He originally hoped to accomplish this on English soil but ultimately
turned down overtures from Henry Wotton, the English ambassador ¢oufteof Holy

Roman emperor Frederick Il in Vienna, for personal reasons in t#vaemaining in
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German lands because he “love[d] the mainland, and fear[ed] thenedssef an
island.”?®® But it was the Protestant religion and the intellectual openthes drew him
to the court of James I.

Many mathematical astronomers who also regularly pracaseology, such as
Johannes Kepler, consciously and categorically separated themsgEbm non-
mathematical astrologers. Kepler's attitudes toward astrolegye complicated, but
given his scientific influence in England and his attempted commsctvith the Jacobean
court, his positions are important. While he was a practicing agénlKepler was also
critical of many of the contradictory rules of traditionalralsigy, and he was clearly
influenced by the criticisms of Pico della Mirandola. Like maofy his English
counterparts, Kepler regarded a more appropriate application of métteamthe key
to discovering what was valid, scientific astrology, and whas were superstition. In
this respect, Kepler called true astrology the “step-daugtitastronomy” and popular
prophecies which relied on no mathematical sciences as “dreagérssitions.?** In De
Stella NovaKepler remarked that “a mind accustomed to mathematical deduehen,
confronted with the faulty foundations of astrology, resists a long, tiomg, like an
obstinate mule, until compelled by beating and curses to put itsirftmtthat dirty

1205

puddle.

?% | etter from Johannes Kepler to Johann Matthias &gger, 15 February 1621, in James A. Conner,

Kepler's Witch: An Astronomer’s Discovery of Cos@ider amidst Religious War, Political Intrigue, &n
the Heresy Trial of His MothgNew York: Harper Collins, 2004), 339.
?* Johannes Keplefe Stella Novain Gesammelte Werk&/ol. 1, 147, quoted in Arthur KoestleFhe
2S()‘Leepwalkers: A History of Man’s Changing Visiorhaf Univers€New York: Penguin, 1959), 245.

Ibid.
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By accepting astrology as scientifically valid, Keplerumsed that he had no
choice but to apply his mathematical knowledge to the “dirty puddi@stology, thus
saving it from its own deficiencies. In a letter to his fernmathematics professor
Michael Maestlin, in which he ridiculed what he considered both Cathentid
astrological superstition, Kepler explained that he proceededh&agdsuits do, who
correct much in order to make men Catholic. Or rather, | do natcador those who
defend all the nonsense are like the Jesuits. | am a Luthstratoger, who abandons the
nonsense and keeps the kerriél.’Kepler recognized that astrology required serious
reform if it were to be regarded as a legitimate scieboé he maintained an overall
belief that the heavens exerted some influence over the livedieidual humans. It was
evident that Kepler relied on the advances in mathematical astrotmmsypport his
reform:

But if | now speak of the outcome of my studies, what, may | askfidd far off

in heaven that even remotely refers to it? No inconsiderableopascience,

according to the experts, have been either freshly constructed,lyr worrected,

or completely finished. But in this regard, my stars were natig rising in the

corner of the seventh house 90 degrees from Mars, but Copernicus and Tycho

Brahe. Without the latter's volumes of observations everything hwhas now
been brought to me in the clearest light would lie buried in darkfiess.

Even as Kepler researched the mathematics of the motiohe bktvenly spheres, and
in the process developed what he is best-known for—the three lgienetary motion,
which disproved Aristotle’s perfectly circular spheres—he used rotithis knowledge

to create a more mathematically precise astrology.

2% | etter from Johannes Kepler to Michael Maestlin,M&rch 1598, irGesammelte Werk&ol. 13, 184,
guoted in BowdenThe Scientific Revolution in Astrologh08.

*” Johannes Keplearmonices Mundiin Gesammelte Werk&/ol. 6, 280-5, quoted in Edward Rosen,
“Kepler: Astrology and Mysticism,” itf©ccult and Renaissance Mentalitiesl. Brian Vickers (Cambridge:
Cambridge University Press, 1984), 267.
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Among the most notable new courtiers under James | was his oest alon
Henry Frederick, Prince of Wales, the heir-apparent to thédbniiprone. Though only
ten years old at his father’'s coronation, Henry proved a precogaubl interested in
traditional chivalric sports such as hunting, but he also seemedteamgply himself to
academic$® King James insisted that Henry’s education should be the ultfiorate of
the court, and this facilitated a great convergence of many ahdst learned men in
England. According to one of Henry’s tutors Sir Thomas Chalonergslandered that
Henry’s household “should rather imitate a college than a court’retcdHis Highness’
household...was intended by the King for a courtly college or agiate court?®
Similarly, Timothy Bright, a client-scientist who remainatiached to the household of
the Earl of Salisbury following James’s ascension, describe@tithe Jacobean court as
“akin to a university.**°

Henry’s father initially assembled the court for him, buthiy early teen years,
Henry began amassing many of his own client-scientists, plariic those with scientific
knowledge in military matters and geography. One notable mendseEdward Wright,
one of the most accomplished geographers of the early seventeetuhyavho became
Henry’s mathematics and cosmography tutor. For Henry's educati@stronomical

mathematics, Wright designed

a large sphere...for his Highness, by the help of some German wagrkvheeh
sphere by means of spring-work not only represented the whole motitwe of t

2% | esley B. Cormack, “Twisting the Lion’s Tail: Pracet and Theory at the Court of Prince Henry of

Wales,” 71.

*% Quoted in Peter E. McCollougBermons at Court: Politics and Religion in Elizaimt and Jacobean
Preaching(Cambridge: Cambridge University Press, 1995), 191.

21 Quoted in Pauline Croft, edPatronage, Culture, and Power: The Early CediBambridge: Yale
University Press, 2002), ix. See also Pumfrey aad/liarn, “Science and Patronage in England,” 187.n.5
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celestial sphere, but shewed likewise the particular systethe &un and Moon,
and their circular motions, together with their places, and pbgsibof eclipsing
each other. In it was a work by wheel and pinion, for a motion of 171008, year
the sphere could be kept so long in mofith.

Wright was involved in both theoretical scientific pursuits as aglpractical—his work
Certaine Errors in Navigationexplained the mathematical basis for the Mercator
cartographic projection for the first time, but he also spent mudfisaime designing
mathematical instruments, such as Henry's celestial sphzary’s penchant for
patronizing practical, mathematical sciences in particutzseafrom a developing notion
of English patriotism as England began to take its place omtidm@ational stage, both
on the continent and in overseas colonies, during the early severdeenity. Much as
previous noble patrons of the sixteenth century had emphasized praguoietitfic
knowledge as a way to advance their careers and increase é¢adtin,wames | and his
son Henry applied this to a national scale, hoping to use the spmeftknowledge to
benefit the state as a whole against its European en&fldke many earlier patrons,
Henry hoped to make the “more esoteric studies of astronomy amenredics” more
accessible and more useful to the English in service of their cdttry.

Much as Thomas Digges’s and John Blagrave’'s experiences witbngatr

exemplified the control a patron’s interests exerted over what thent-scientists

' Thomas BirchThe Life of Henry, Prince of Wales, Eldest Sonamfids I(London, 1760), 389, quoted
in Lesley B. Cormack, “Twisting the Lion’s Tail: &stice and Theory at the Court of Prince Henry of
Wales,” 75.

2 | esley B. Cormack, “Twisting the Lion’s Tail: Prame and Theory at the Court of Prince Henry of
Wales,” 67. See also Harkne3$ie Jewel Housel 55-60, and Christopher Hillhe Intellectual Origins of
the English Revolution Revisited13-19. Hill argues that Henry’s interest in patring the sciences
emerged out of his ardent Protestantism and hismeht anti-Catholicism. He claims that Henry hofzed
promote the pragmatism of Protestantism throughpthgmatism of science. Cormack concurs with Hill
that Henry’s religion likely played a role in histponization, but counters that Henry's desire de a
strong England was more important.

B Cormack, “Twisting the Lion’s Tail: Practice andé&dry at the Court of Prince Henry of Wales,” 67.
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studied, the example of Thomas Harriot epitomizes how the charggiogéds of patrons
had correlative effects on their client-scientists. Harritgnaled Oxford from 1577 to
1580, and immediately upon his graduation he became attached to thef @uiValter
Raleigh, then a favorite courtier of Elizabeth I, as his mastiiem tutor’** Raleigh
employed Harriot in a variety of capacities as a matheraat but Harriot's most
important role in the Raleigh household was as principal advisdRdt@igh’'s overseas
ventures. Navigation was the greatest common interest betwarenttnd Raleigh, and
Harriot brought his extensive knowledge of mathematics to bear oticptaissues
regarding navigation, ship design, and the financial managementes§iRalburgeoning
colonial enterprise$:> Under Raleigh’s patronage, Harriot made a voyage to the coasts of
present-day Virginia and North Carolina in 1585-6, where he actethdgator for
Raleigh’s captains, surveyed and mapped the lands they encounteredteth@dsaa
liaison between the English explorers and the Algonquians they'iridarriot had
learned at least some of the Algonquian language while in London thcoagdct with
two Algonquians living there—Manteo and Wanchese—and he translatde fenglish
and transcribed much of the language during the vo$/adehe expedition resulted in
brief fame for Harriot after the publication of Hssiefe and True Report of the New
Found Land of Virginiathe only work published during his lifetime, which detailed the
geography and material resources of coastal Virginia and gaeal descriptions of the

lifestyle and customs of the native Algonquians. Dedicated toigRalehis work
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essentially served as propaganda for Raleigh’'s own efforts toeséanding for his

colonial ambitions, and with Raleigh’s fortunes on the rise throughoutlH88s,

Harriot's own star rose as wélf The fact that Harriot'sBriefe and True Report
remained his only published work reflects how utilitarian Raleigiasonage was and
mirrors the experiences of Digges and Blagrave.

By the late 1580s, Harriot had cultivated a new patronage contacometiof
Raleigh’s associate courtiers Henry Percy, the Earl ofiNorberland. Northumberland
began as an outsider to the Elizabethan court. Though he was a Protestamhe from
a Catholic family near the border with Scotland, a fact tlwatladviater briefly put him in
the good graces of James |, but under Elizabeth, he was alwask at being suspect
for his religious and national affiliatio’$® Northumberland had great interest in the
“mathematical magic” of astronomy and astrology, and duringagtewo decades of the
sixteenth century, he assembled a court of scholars well-verseahinnelated sciences.
The courtier circles of Raleigh and Northumberland overlappdad wiany client-
scientists, including Harriot, who received his main income frontihanberland by the
early 1590¢%° Northumberland, often known as “the wizard earl” because of his
enthusiastic interest in astrology, alchemy, and sciengifigerimentation, patronized
some of the most accomplished and well-known scientists and natucalqutiers of the

1590s, including the mathematicians Robert Hues and Walter Warner, lahg,vath

*® pumfrey and Dawbarn, “Science and Patronage indBigl 163.

2 |pid.
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Harriot, were sometimes referred to as Northumberland’s “thhagi.”?**
Northumberland’s interest in astrology can also easily betagoed from the books that
his client-scientists dedicated to him. Of the three that syrtwe—Auger Ferrier’s
Learned Astronomical Discourse, of the ludgement of Nati\iti#83) and John Ford’s
The Golden Mean...Discoursing of the Nobleness of Perfect Virtue neakws
(1614)—were about astrology and numerology, respecti¥&M¢hile Harriot’s interests
gravitated toward the practical while he was in the empldyadéigh, they moved in the
direction of theoretical speculation once Northumberland became his chief patron.
During the 1590s and 1600s, Harriot's fate became inextricablydidtese two
patrons, and their successive disgraces marred his otherwcessiut scientific career.
In 1591, Sir Walter Raleigh secretly married Elizabeth Throckmnorone of Queen
Elizabeth’s ladies-in-waiting, without the queen’s permission, andnwhe queen
discovered this, she had Raleigh arrested and Throckmorton dismisseler court?®
Raleigh was briefly imprisoned in the Tower of London for thesssteps and it took
him several years to regain his courtly prestige and the suppdtizsbeth. With
Elizabeth’s death and the ascension of James |, Raleigh’s fertand thus Harriot’s,
quickly took a downward turn. Less than a year into James’s reigmvanber 1603,
Raleigh was once again arrested, this time for his connectionlitoduals involved in
the Main Plot against the new king. This plot was concoctedvsraeEnglish Catholics

who hoped to remove James from the throne and replace him with histSpansin

??! Shirley, Thomas Harriot: A Biography358-60.
?2 pumfrey and Dawbarn, Science and patronage in Bdgla83 n.87.
* Shirley, Thomas Harriot: A Biographyl77-8.
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Arbella Stuart, briefly considered a contender for the Enghstne during Elizabeth’s
last years$?* Although Raleigh had no direct involvement in the plot, his close
association with two people who were involved led to accusations asotre He was
found guilty, but his sentence of execution was commuted by James Radeigh was
imprisoned in the Tower once more, this time until 1616. His releaseshort-lived
though, and after an expedition to Venezuela in which he harassed Sgastah forts,
the Spanish ambassador to England successfully convinced Jamesidtaiaehe death
penalty. Raleigh was beheaded in 16%8.

Harriot’s other patron fell out of favor with the Jacobean court foilai reasons.
Sir Thomas Percy, a Catholic and cousin of the Earl of Northumbepaniipated in
the more notable Gunpowder Plot against King James on 5 November, 1685thaft
plot was uncovered and thwarted shortly before being carried oul feuicLondon
before being tracked down and killed by a marksman five days?fatdtuch like
Raleigh’s situation two years earlier, Northumberland had no dimectvement in the
plot, but he was suspected of a having a connection to it through his ¢deisuas fined
£30,000 and imprisoned in the Tower of London for seventeen 3/ars.

At the time of Northumberland’s incarceration, Harriot reliedadtrentirely on
Northumberland for his financial well-being and Northumberland’s faefulted in

momentary disaster for Harriot. He was arrested as well,himachouse and all his

*** |bid., 304-5.

*% |bid., 443.

*° |bid., 327-30.

7 Ibid., 350-1. See also Christopher L4603: The Death of Queen Elizabeth, the ReturhefBlack
Plague, the Rise of Shakespeare, Piracy, and Waéth@and the Birth of the Stuart Ef@New York: St.
Martin’s Press, 2003), 71-115.

93



scientific papers searched for wrongdoing, and was suspectedyaly authorities of
having cast James I's horoscope for Northumberfahdarriot addressed James’s Privy
Council to plead his innocence, claiming that he “was never anyrbeadier in matters
of state...never ambitious for preferments...but contented with a @r@tfor the love
of learning that [he] might study freel§?® Harriot was released after a short stay in the
Tower and he got his wish to “study freely,” though unfortunatelyhfor, this meant
that he was severed from both his patrons and reduced to an annual peB4ioh dle
never published again, never developed any new relationships with farypotential
patrons, and spent the remainder of his years quietly carryingsedrch in Copernican
astronomy, atomic theories of matter, and theories of A year after his release
from the Tower, Harriot carried on a correspondence with JohanndsrKe&po wrote
that he had been “informed that misfortune came to you from agrdl@sk you if you
believe that it could be powerful enough to have such poftelt’is unclear whether, by
astrology, Kepler meant Harriot’s practice of astrology or the sthegfects on him.
Harriot’'s marginal status as an English scientific figweo exerted virtually no
influence over the scientific community after 1605 directly o#fld the marginal status
of his patrons. Unlike most other courtier patrons of the ElizabethdnJacobean eras,
Northumberland seems to have been mostly uninterested in the pracimatific

concerns that many of peers considered paramount. After moving fadeigiR to
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Northumberland in the 1590s, almost all of Harriot's scientific @sts revolved around
theoretical matters as well, including astrology. Northumberlamstsntatious patronage
style put him out of step with the largely utilitarian styleha$ fellow courtiers, and
Harriot's negligible influence among scientists was likelyoag the consequences of
this fact.

In the sixteenth century, practical concerns motivated Englisfonasner-
astrologers to adopt Copernican mathematics to solve problems of plapesitions
that the Ptolemaic system could not. These same motives cawsadtdhuse this
mathematics in service of astrology. The interests of elieigntists typically aligned
with those of their patrons, and so long as patrons demonstratéddasian interest in
mathematical, scientific astrology, then their client-sc&stipracticed this form of
astrology by using the most innovative, precise mathematics. @than late sixteenth
and early seventeenth centuries, these were the ephemeridebadiarand calculations
derived from Copernicus. However, the status of these client-stgergmained directly
linked to that of their patrons, and if patrons lost interest in magheal astrology—as
happed to Digges and Blagrave—then financial support slowly vanished tfrese
endeavors. If patrons ran afoul of authorities—such as Raleigh andulNxérland—
then their client-scientists were forced to seek support elsewdrewithdraw entirely
from active scientific research. However, as courts ceasée the center of scientific
activity throughout the middle of the seventeenth century, astralogyed to other
institutional arenas that wanted something different from astr@adychanged based on

the needs of these new institutions.
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CHAPTER FOUR
REDEFINGING ASTROLOGY IN THE SEVENTEENTH CENTURY:

UNIVERSITIES, ALMANACS, AND JACOBEAN PATRONAGE

During the Jacobean era, the dominant location for scientificresaad writing,
including astrology, had been the royal court and the satetitetsc of the nobility.
However, during the mid-seventeenth century, the courts ceased to lbentiee of
scientific activity, including mathematical astrology. Tdéfere, astrologers moved to
other institutional venues and sought funding in different ways. The teeviin century
also witnessed a sharp increase in literacy, particulanypng the rising merchant
classes, and an explosion in astrological almanacs, pamphlets,landacs, many of
which relied less on claims to scientific legitimacy and narehe ability to appeal to a
wider public. As astrology gained esteem among the popular ¢léslsegan to wane in
influence among the scientific community, particularly followihg Civil War and the
creation of the Royal Society in 1660. Astrology became re-garegl and redefined as
something other than a science by the very group of English sgemkist for more than
a century, had supported it. The mathematical practice of @gyrdisappeared, in part,
because mathematicians no longer wished to associate withdatHadl increasingly
sought mass appeal partially on the basis of excluding techmatiematical detail. For
decades, astrology had been rejected primarily on moraklmious grounds and
critiqued scientifically by those who believed in it and wishetetorm it. Beginning in

the mid-seventeenth century, it was rejected for scientific reasons.
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As we have seen, this dismissal of astrology had little to itio twve impact of
Copernicanism but had much more to do with how scientists attemptedirte their
practice and where they received their support. As patronsdceasepport astrologers
in the numbers seen in the sixteenth and early seventeenth cerastiekgers were
forced to find new institutional settings within which to operdteus, while astrology
gained in popularity among the popular classes through almanacs and giamibie
English scientific community consciously distanced itself framcpcing astrologers as
science simultaneously became a more professionalized discipline.

Although the courts were the locus of major scientific actiuitythe early
seventeenth century, many of the client-scientists patronizeuehyation’s nobility had
attended university and had become well-versed in the traditionatutum of Latin
grammar and rhetoric, mathematics, and Aristotelian physidsaatronomy. Although
universities remained highly traditional establishments offepraggrams in the seven
liberal arts, they still served as the primary training grownd/éung scholars eventually
hoping to become attached to the courts. While a university educatid@redadiesirable
but not required in the early sixteenth century, by the sevehteemtury it became
essential for inclusion in royal courts. A university education not only carriad a@uhnd
intellectual prestige but also prepared future client-scientstscientific research at
court. For example, a clear majority of practicing cliemsitsts at the court of Prince
Henry, James I's son, held university degrees, and the moredaictiv@ir interests, the

more likely they were to have received GifeOf the thirty-seven mathematicians,

2 Cormack, “Twisting the Lion’s Tail: Practice andé&dry at the Court of Prince Henry of Wales,” 72.
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astronomer-astrologers, geographers, and cartographers at Heary, swenty-five had
received a Bachelor of Arts degree and all but two receivenh from either Oxford or
Cambridge’®® This suggests both the rise in the importance of a universitggoli@nd
also the degree to which this education had become a naticaal Elffe universities and
the courts became more closely linked beginning as early awithsixteenth century
and this relationship expanded throughout the early seventeenth. Thellohsimpeof
both Oxford and Cambridge belonged to major nobles during both the Elizalagithan
Jacobean eras— Robert Dudley, Earl of Leicester, a notable astablegthusiast, held
the chancellorship of Oxford from 1564 until his death in 1588, and Williacil,Cerd
Burghley, held the chancellorship of Cambridge from 1560 until hishdeal598***
Burghley’'s son Robert Cecil, Early of Salisbury, a major patrahefciences, would go
on to be the Chancellor of Cambridge from 1601 to £81Zhe chancellorship of both
universities throughout the reign of James | remained firmthenhands of nobles who
patronized the arts and sciences.

The universities, however, remained locations for a traditional laumelbase
with content derived from classical antiquity and teaching and hteammethodology
derived from high medieval Scholasticiéfi.The original intention of the medieval
Scholastic system was to employ dialectical reason and logiorder to resolve
contradictions between Aristotelian philosophy and Christian theologpicdlly, a

university professor revealed the contradictions between two sowfc&nowledge,
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argued them from both sides, and proposed a resolution. A normal cladgedaectio
(“lecture,” or more precisely “reading”), in which a professead verbatim from an
important text—usually Scripture, Aristotle, the writings of @leurch fathers, or recent
commentary on these—and occasionally supplemented this with his esnarks®®’
Alternatively, professors used tliBsputatiqQ or quaestio disputatiq“discussion of a
guestion”), where they would answer questions proposed by students befanshend
Aristotelian logic to come to their conclusiofis.These methods emerged out of the
early university system of the twelfth and thirteenth centuaies$ were generally still
considered standard as late as the early seventeenth centumyniVéesity curriculum
followed the trivium of Latin grammar and rhetoric along wigi€, and the quadrivium
of astronomy, music, arithmetic, and geometry. More advanced studiamsvent on to
study medicine, law, or theolod$’ Although new insights into natural philosophy often
found their way into the traditional curriculum, they remainedli@ngito the established
liberal arts.

Even though they were enthusiastic patrons of the sciences atbmibrQueen
Elizabeth | and King James | maintained the status quo in thersitie® In 1588, upon

receiving a petition for a reform in the curriculum at St. Jehollege, Cambridge,

»7 Hollister and Bennettyledieval Europe: A Short HistarB12. See also Sten Ebbesen, “Ancient Logic

as the Source for Medieval Scholastic Logic”,Tile Cambridge History for Later Medieval Philosophy
From the Rediscovery of Aristotle to the Disintdigna of Scholasticism, 1100-160@ds. Norman
Kretzmann, Anthony Kenny, and Jan Pinborg (Camleridgambridge University Press, 1982), 101-127;
and CostelloThe Scholastic Curriculum at Early Seventeenth @gntambridge10-11.
%% Costello,The Scholastic Curriculum at Early Seventeenth @gr€ambridge 11. An alternate version
of this method was known as thaodlibet(literally, “to do as one pleases,” but used to m&pestion at
random”) in which the question was not known beffiared, and the professor would answer the question
on anad hocbasis. Thalisputatiofollowed a particular structure afuaestio, responsio, et determinatio
gguestion, response, and conclusion”), while ghedlibetwas less structured.

Ibid., 10.
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Elizabethan lawmakers reinforced the traditional Scholastiesy<alling it “best...for
the increase of learning, for the greater good of youth, fosthie and benefit of the
College.® Similarly, in 1601, newly appointed Chancellor Robert Cecil, Earl of
Salisbury, specified that the Scholastic “Lectures and Disputatimnsnaintained, and
that “all dueties and exercises of learninge be diligentlycarally performed accordinge
to the Statutes & Orders of the Universitfé-"James | explicitly supported the traditional
Scholastic system in 1619 by commanding that “no new erected éectbe permitted
to withdrawe Scholars from their attendance on the exerciségarhing, Lectures,
Disputations, Determinations, or Declarations, either publique or pfi¥&tevhile they
remained open to a variety of experimental and unconventional appso@cknowledge
acquisition at court, royal authorities and the nobility remainadtaes to change in the
institutional university. This not only suggests that royal autherdiesired to maintain
control of how knowledge was disseminated and received but alsdéyatiewed the
type of knowledge attained at universities and practiced at @mrtwo separate
enterprises. Presumably, universities provided a stable and staedacdrriculum and
methodology that, by its very unchanging nature, ensured thattalefscholars would
be familiar with the same body of knowledge and the same proceduregical
argumentation. At court, however, this methodology was frequently floutegor more

empirical methods.

*% Baker manuscript, 77, University of Cambridge Lifyraquoted in CostelloThe Scholastic Curriculum

at Early Seventeenth Century Cambrid8e

! Ibid, 27.

2 Charles H. HooperAnnals of CambridgeVol. 3 (Cambridge, 1842-53), 130, quoted in Ciéstelhe
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All manner of non-traditional scholars found homes at courts wihene were
offered some degree of protection from the more conservative ceumodeuniversities,
where their work would have been seriously stifled. Significardly pre-Galilean
Copernicans in England worked outside of Oxford and Cambridge and depended on
patronage for their financial support, while the curriculum at botthade universities
continued to emphasize the Ptolemaic system well into the seventeenth &Entufact,
although well-known astronomers such as Everard Digby, Williample, and Gabriel
Harvey had begun to harshly criticize Aristotle at Cambridgeaaly as the 1560s, there
is no evidence than any Copernican held any prominent position theresewgial
decades into the seventeenth cenffity.

During the late sixteenth and early seventeenth centuries, thi@padiastrology
also reflected the importance of the court system in the adwsnt of knowledge and
its obvious differences from the university system. As earlthas1570s, Oxford and
Cambridge professors were delivering lectures critical otjabastrology, and in 1619,
Oxford’'s Savilian professor of astronomy was banned from teachiggasimology
altogether, demonstrating not only the conservative nature of the sitiegebut also the
degree to which astrology had declined in intellectual respdtfalimong some
scientist$*> Astronomy and mathematics, two separate branches of study umeder t

qguadrivium of the seven liberal arts, rarely overlapped in theditional study, but since

2 |bid., 144; CappEnglish Almanacs199.

** Russell, “The Copernican System in Great Brita2Q1.

Thomas,Religion and the Decline of Magi@51. See also Rutkin, “Astrology,” ilthe Cambridge
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Universities,” in Occult and Scientific Mentalities in the Renaissaned. Brian Vickers(Cambridge:
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at least Copernicus, they had begun to coalesce more and*fargrowing number of
astrological skeptics in the scientific community consciouglcted the application of
mathematics to astrology just as they applied mathematice meadily to the
increasingly distinct science of astronoffiyBy 1649, the astrologer Jeremiah Shakerly
was able to write to his mentor William Lilly that he “oftevish[ed] a nearer affinity
between the two Arts of Astronomie & Astrologie,” noting that ttnen, they had
separated, and astronomy had gained the higher ground as mathematicaf€tience.
During the sixteenth and early seventeenth centuries, the patreyatsn
allowed for much freer thinking and allowed scholars to explore mueke omorthodox
topics than was possible at universities. The courts fosterednaofofpost-scholastic”
knowledge built on the foundation of a university education (since, by dhg e
seventeenth century, most client-scientists at court had receined ©Gaurt client-
scientists oftentimes diverged from the university knowledge-pesgasely because the
research that they performed under the auspices of the court sy@tradicted what
they learned at universify? While English patrons often required empirical evidence to
validate their financial support, universities required only adheremdbe Scholastic
method and logical argument. The Scottish writer John Barclay, vavearto England
shortly after James’s ascension to the throne, singled out stiEmitists at the English
court for their willingness to oppose Aristotle and Ptolemy in #snm of cosmology,

writing that “in philosophy and mathematics, in geography andrasny, there is no
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opinion so prodigious and strange, but in that island was either inyemtéas found
followers and subtile instancers® More importantly, patrons’ demands for empirical,
observational, and experimental evidence meant that methodology basedicah log
proofs and argumentation faded in importance in the courts more rapatyin the
universities.

This formula for arriving at knowledge and evaluating evidence fotsdhost
fervent proponent in the works of Francis Bacon. Bacon’'s emphasis pirioan
methodology greatly impacted Scientific Revolution-era natural opbidhers,
particularly in England. His major work on the topic, tRNevum Organonof 1620,
systematically presented his argument against Aristotelibogsstic logic and for a form
of inductive reasoning based on empirical evaluation of evidence. ThaamgNovum
Organon evoked Aristotle’sOrganon the compiled body of Aristotle’s six works on
logic, which Bacon hoped to invalidate. Bacon'’s criticism of Aridiatelogic, “which
served rather to fix and give stability to errors...than to helpéagch after truth” was
also a direct criticism of the Scholastic methods of the untessiwhich rested on the
foundations of Aristotelian logi€' Bacon stressed that scientists “can do and understand
so much and so much only as [they] have observed in fact...of the cburarire” and
that “our only true hope lies in inductiof®® By linking observation, empiricism, and
induction, Bacon promoted a set of techniques that allowed seventeenth-ceettigtsci

to standardize and homogenize their practice. Furthermore, Bacon alsazeddbgat by
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discovering and better understanding the laws of nature, sgeoatistd better control
nature. In the oft quoted passage describing “human power and human lgewled
meet[ing] in one,” Bacon instructed that “where a cause is not kaovaifect cannot be
produced—nature to be commanded must be ob&y@décording to Bacon, scientists
could not control nature without first understanding natural laws.

Bacon, at least in part, had astrology in mind when he wrote thise Heas
after the Novum Organon Bacon wroteDe Augmentis Scientarynwhich further
expounded upon his program of empiricism and inductive reasoning through pithy
aphorisms that commented on many areas of human knowledge, astewtamg
them?>*Bacon’s view of astrology was much like that of Kepler and other reformers who
recognized that if astrology were to be considered a validssié must be subjected to
scientific methodology. “As for Astrology,” Bacon wrote, f& so full of superstition,
that scarcely anything sound can be discovered in it. Notwithstgnidimguld rather
have it purified than rejected altogeth&t"Bacon’s directions for reform, however, were
prescriptive and programmatic and laid out a methodological systaoh he hoped
astrologers would use in order to reform their science. He mepalged the door—he
asked practicing astrologers to walk through it.

Bacon’s new methodological thinking influenced mathematicablasgers for a

time. For example, the astrologer Jeremiah Shakerley wrotey thén shall we subject

* |bid., 39

4 Catherine Drinker Bowenkrancis Bacon: The Temper of a MgBoston: Little, Brown, and Co.,
1963), 146 and 150.

3 Francis BaconDe Augmentis Scientarufft623], Book 3, Chapter 4, ifihe Works of Francis Bacon
Vol. 8, eds. James Spedding Robert Leslie Ellig, aauglas Dennon Heath, 15 vols. (Boston: Brown and
Taggard, 1861), 489, quoted in Bowd&hge Scientific Revolution in Astrolqgh64.
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ourselves to the authority of the Ancients, when our own experiencenfam ius
better?®*® Similarly, the astrologer Joshua Childrey, who was also actgl@&sobserver
of the heavens, remarked that heliocentrism had been demonsadteduluny’ or “by
sight,” and commented that it made no more scientific sense tmwernb practice
astrology under the Ptolemaic systéthin fact, those who attempted a Baconian reform
practiced what some contemporaries referred to aasologia sana or “sane
astrology.®® However, Bacon’s request for an empirically-based astrology @a
double-edged sword. On the one hand, as with the mathematical gedttempted by
scientists since the time of Pico della Mirandola and Copernguisirther reform
employing the Baconian inductive method allowed judicial astroogerclaim more
ground as legitimate scientific practitioners. On the other hangolagers were
ultimately addressing problems that had no solutions and the sedregpplication of
empiricism to astrology only further revealed its scientific inadagaac

It was during the second half of the seventeenth century that theedef
astrology as a legitimate scientific practice becamearcléAs we have seen,
Copernicanism in general did not have any ill-effects on the peagstiastrology, and for
those astrologer-astronomers mathematically savvy enoughdgniee its advantages
and appropriate its methods for the benefit of astrology, Coparsinsaactually solved
some of the problems of astrology. What contributed to the downfafitaflagy in the

scientific community? The principal complaints against astrofogy its detractors had

** Quoted in Richard Foster Jonés)cients and Moderns: A Study of the Rise of tienSic Movement
in Seventeenth Century Englafiddew York: Dover Publications, 1982), 123.

*” Bowden,The Scientific Revolution in Astrolagl70.Ad oculumiiterally means “to the eye.”

Rutkin, “Astrology,” in The Cambridge History of Science: Early Modern Soge558 and Bowden,
The Scientific Revolution in Astrolagy66.
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been largely political and religious—the scientific complairgaimst it were typically
made by those who wished, not to destroy it, but to reform it. Bathdowgecond half of
the seventeenth century, it began to be ridiculed scientifically as wethdfardamaging
for astrology than the Copernican theory was the discovery of mtyaamical bodies,
beginning with the Galilean moons of Jupiter in 1610. While not eXglmintradictory
to the tenets of astrology, the existence of more heavenly bautygested to many that
all prior astrological literature was flawed because itrait] indeedcould not take into
account the influence of these modris.

More complications arose with increased European travel to dhéhesn
hemisphere. Throughout the sixteenth and seventeenth centuries, aicdlapigrt
following the defeat of the Spanish Armada in 1588, English voyagéetNew World
and to locations south of the equator rose dramatically as thelEjogtied the Spanish,
Portuguese, Dutch, and French in overseas exploration. Astrologites croted that
with an entirely new set of stars up until then unseen and unknowmtopdans, an
entire new set of rules would be required to explain the effedteeddtars and planets on
people living in these locatioR& Furthermore, the locations of the planets, sun, and
moon were in different constellations during different seasonshen douthern
hemisphere, and these could not be reconciled with the way agtt@ddgoeen practiced
from the time of Ptolemy to the early modern era without serevision. For example,

in his Tetrabiblos Ptolemy had designated Leo “the sign of the sun” because theasun w

»% Bowden, The Scientific Revolution in Astrolog$15-6. See also Keith ThomaReligion and the
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2% Bowden,The Scientific Revolution in Astrolag30.

106



in the constellation Leo during the warmest time of the yean fate July to late August.
Critics argued that in the southern hemisphere this should be wkvars Aquarius
should be designated the sign of the ¥inBoth detractors of astrology such as Pico
della Mirandola and reformers such as John Dee recognized this.

The idea of the infinity of the universe and the ever expandingogatalof stars
also complicated astrological practice. The idea of an infiniteeuse, proposed by
Western astronomer-astrologers such as Nicholas of Cusa andllMarealingenius,
dated back as far as the mid-fifteenth cenffifyNoted pre-Galilean Copernicans and
adherents to judicial astrology Thomas Digges and Giordano Bruno botbdoassun-
centered universe with an infinite number of stars extending intoitenfspace. The
introduction of even more heavenly bodies—from the Galilean moons oédtpithe
increasingly abundant stars discovered with the help of thedgles-merely multiplied
the complexity. Among reformist astrologers, the effecthiefiteavens on human events
could be determined through closer observation of the heavens and mome preci
measurements of the movements of the stars and planets, butcdnmsebsignificantly
more difficult as the objects in the heavens seemed to increase exponétitially.

This difficulty had been taken up by both John Dee and Thomas Digdks
mid-sixteenth century. Though he had maintained the Ptolemaic notiarspiiere of
fixed stars, Dee had admitted a similar problem when attemjatidigcern the means by

which heavenly bodies exerted an influence over the earth. AccordimRedo the
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astrological influences of the stars and planets were canribé light they emitted. This
light emerged and formed a cone in which the planet or star oh ongrked the vertex
and the surface of earth touched by this light marked it basduither away a planet or
star was from the earth, argued Dee, the more surfacetalleaninated, and thus, the
greaterpower it had to affect human eveftsIf Digges followed Dee’s interpretation of
the power of stars as inversely proportional to their distance from the ehith,igvquite
possible given their former professional relationship, then Diggesie model of an
infinite Copernican cosmos created even more complexities fommist astrologers:>
On the one hand, the stars now stood at a much greater distance freartihdan they
had with Copernicus’s sphere of fixed stars, meaning that tlileiemce on the earth was
even greater. On the other hand, if every individual star stooarghyg distances from
the earth, then it made precise measurement all but impogsilseformist astrologers.
Unfortunately, Digges left no record of having directly adapted Hi®lagy to this
cosmological structure.

Astronomer-astrologers in England had not yet resolved this problenhe larly
seventeenth century. In fact, amidst the accumulation of newastdnsioons discovered
about the planets, many astronomer-astrologers consciously limé&etutnber of stars
they accepted as important for complete knowledge of their astal@jfects. Just days

after Galileo’s publication ofSidericus Nunciusin 1610—which announced his

?** Bowden, The Scientific Revolution in Astrolag8-69 and 92-93 nn.20-22. See also Fredchn Dee
92-96. Bowden argues that Dee likely barrowedidea of combining optics and astrology from Roger
Bacon, who had mentioned similar ideas in @jsus Majus particularly Book 4, Chapters 3 and 4. Dee
expounded upon this idea in Hsopaedeumatawhich adhered the Ptolemaic system. See alson@ko
Digges,A Prognostication Everlastingd10.

**> Bowden, The Scientific Revolution in Astrologys8 and Johnston, “Like Father, Like Son? Johe,De
Thomas Digges, and the Identity of the Mathematiti@3-74.
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discoveries of mountains and valleys on the moon, the phases of Venuspansl m
circling Jupiter—Henry Wotton wrote to Robert Cecil, Earl of $aiiy, that “upon the
whole subject, he [Galileo] hath overthrown all former astronomy...and akxt
astrology. For the virtue of these new planets must needs vajydibml part, and why
may there not yet be moré® In 1624, astrologer and almanac publisher George
Hawkins wrote that the amount of stars astrologers should regaetkaant for use in
prognostications “should be limited to 1,025 stars and no more” since aséesnand
astrologers should not be expected to “take account of evenstatlé?’ Significantly,
the figure of 1,025 was derived from Ptolemy’s star catalogue, which counted 1,328 sta
while admitting the possibility that there were m&¥eJust four years later in 1628,
almanac-writer Eustace Clarke, a Copernican, wrote of many more saarsnglthat
The number of fixed Starres is commonly defined as 1725, althoughetaait
number cannot indeed be exactly limited, being almost infinite hes t
Astronomers do descrie, by an help of the hollow instrument onhtrention of
Galilaeus: By said instrument, Venus is discerned with theigegasing and
decreasing as the moon. Saturne is seen having three bodies [is};, Jumpiter
having four other Starres moving with him for his attending guaidckewise the
Sunne himselfe appeareth diversely spotted as the M&bn...
Both the addition of known stars augmented by the observations of Byahe and the

discovery of new celestial bodies by Galileo seriously brougtat question judicial

astrology as it was practiced in the mid-seventeenth century.

%% |etter from Sir Henry Wotton to Robert Cecil, Eafl Salisbury, 13 March 1610, ifihe Portable
Elizabethan Readeed. Hiram Haydn, 145.

**’ George HawkinsAn Almanac and Prognosticatidiondon, 1624), sig. B, quoted in Bernard Capp,
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While mathematical astrology found difficulties among both ittice and
reformers, popular texts flourished among the increasinghatégoopulace of England,
whose access to astrology was facilitated primarily throbghptiblication of almanacs
and short tracts on its practice. Almanacs helped to popularizer@@yeastronomy as
well as astrology, particularly in the first half of the sgeenth century, and the focus of
many almanacs on applied astrology meant that in many cagassitons of the
Copernican theory and astrology went hand in hand, usually in non-mathre metys.

In fact, most people educated enough to read pamphlets received nhest khowledge
about astronomy, including the Copernican system, through astrolofitahaecs and
manuals.”®

Almanacs of the early seventeenth century marked a t@aradifperiod from the
influence of scientific, mathematical astrology to the popwlasit non-mathematical
astrology. As we have seen from examples such as Leonard and sTiugues’s
Prognostication Everlastinge almanacs often offered a variety of compendious
information of astronomical, astrological, meteorological, or afitical significance.
Throughout the sixteenth and early seventeenth centuries, theseofterehighly
technical manuals that employed complex mathematics, and maowimeended the use
of Copernican mathematics for astronomical and astrological attms. However,

while many popular astrologers of the mid-seventeenth centuryd reliethe same

%% Capp,English Aimanacs191-214. See also Johnsdstronomical Thought in Renaissance England
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mathematical calculations as the astrological reforntkey, ceased to emphasize these
technical details in their almanas.

This transition occurred over several decades. For example, one afotte
ardent Copernican astrologers and popular almanac publishersldflibe was Thomas
Bretnor. A self-styled “professor of mathematicks and studetiteophysickes,” Bretnor
openly mocked those who refused to accept Copernicanism despitattiesmatical and
observational evidence, referring to the geocentric theory of ryoles a “vulgar
opinion” and an “old fantasi€* Bretnor often took note in his description of the
movement of the heavenly bodies that when he wrote about the sun’s embyvérm
meant not that it truly moved, but that it appeared to move relative to the earth:

This Brumal season, commonly call®dinter, and visually taken for the first

quarter of our Astronomicall yeare, tooke its beginning the 11 orrbleeelast:

for then (according to the old dotage [the geocentric theory[hdi&un enter the
first scruple of the cold and the melancholicke sigbegpricorne or rather
according to the verity this earthy planet entering the riistute ofCancer,and

furthest deflected from the Sunnes perpendicular raies, did themueeesist
portion of Sunshine, and greatest quantitie of shaddw.

Later, Bretnor went on to change various descriptions in his own almesgearding the
locations of the planets with relation to the constellations, famgke, rewriting “the sun
in Aries” as “the earth in Libra” to better conform to the Copmmicosmo$’* His

almanac, published annually from 1607 until 1635, consistently emplogeérnican

' Capp,English Almanacs190-204.

*” Thomas BretnorA Newe Almanacke and Prognostication for...1@8don: Company of Stationers,
1614), sigs. BAC2v.
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mathematics and mentioned Ptolemy or the geocentric systemtcomigiicule them.
Similarly, the popular Copernican astrologer Joshua Childrey wrote652 that all
calculations regarding the positions of the planets should be materéspect to the
sun” rather than “with respect to the earth,” as many still*@idoth Bretnor and
Childrey advocated these changes out of a desire to see morse pcattulations
regarding the positions of the planets and more accurate predidtdomgver, these
astrologers were among the last generation to emphasize nasitteenor even
Copernicanism in their almanacs as a means of promoting their legitimacy.
Seventeen years later, in 1669, Childrey wrote to Henry Oldenbungtagcof the
Royal Society, wondering “why in that Synopsis of...Sprats hisfofythe Royal
Society], ye Aspects of ye Planets should be omitt&dChildrey lamented that
astrologers were no longer interested in the systematic matilcainreform that had
characterized the earlier century. Once readers assumedstittddgers’ methods were
scientific, their interests turned to their ability to cornggitognosticate future human
events.

By the 1630s few almanac-makers or practicing astrologersremtltie the

Ptolemaic system any longer, and the debate for the next tvadlekecevolved around

?> Joshua Childreyindago Astrologica: or, A Brief and modest Enquiiio some Principal Points of

Astrology As it was delivered by the Fathers ddiitgl is now generally received by the Sons @fahdon,
1652), 3. See also Bowdeme Scientific Revolution in Astrolagl70.
http://eebo.chadwyck.com.echo.louisville.edu/seffnihrec?SOURCE=pgimages.cfg&ACTION=ByID&
ID=99865889&FILE=../session/1303972766_19834&SEARBCHREEN=CITATIONS&VID=118142&P
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GHLIGHT_KEYWORD=undefined. (accessed 28 April 201Childrey’s Latin readsquoad universum,
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%7 |_etter from Joshua Childrey to Henry Oldenburg JuB/ 1669) CorrespondenceVl, No. 1240, quoted
in Bowden,Scientific Revolution in Astrologg75.

112



the applicability of astrology to the Copernican and Tychonic systdiine Tychonic
system, named after Tycho Brahe and sometimes referred theageoheliocentric
theory, was a hybrid system that combined the mathematics @dpernican system
with the physical conception of the Ptolemaic system. In the Tyclsystem, the sun
and moon revolved around an immobile earth while the five planets revanlwedd the
sun. Mathematically, it accounted for the motion of the heavenly boslipseaisely as
the Copernican system, but unlike Copernicus, Tycho included many of ms ow
observations of the heavens when he presented his Hétmnically, it was these very
observations that eventually led Johannes Kepler, Tycho's formestaadsito the
conclusion that the planetary orbits were elliptical rather tiauolar, thus negating the
need for Tycho’s system. “I confess that when Tycho died,” Kepler Varote, perhaps
with some guilt, “I quickly took advantage of the absence, or ladtrofimspection, of
[Tycho’s] heirs, by taking the observations under my care, or pensurping them?*®
Though a Copernican, Kepler also based his Rudolphine Tables of 1627, whickdepla
the now-outdated Prutenic Tables of 1551, on Tycho’s observations. Bp30s, the
Tychonic system had few adherents in the English astronomical toyloggal
communities.

Practicing popular astrologers, however, removed themselves from the
mathematical and scientific debate. As late as the 1680s, nbksHe astrologer and
almanac-writer John Goad reassured his followers that astrobodly ocperate under any

cosmological framework and that if the debate between the Coperand Tychonic

*7 Gingerich,The Book Nobody Read.
*% Quoted in Stephen Hawking, e@n the Shoulders of Giants31.
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systems “proves to be non-Conclusive, we must need averr, that oumplerio€i
Prognostic is unquestionabl&® As patrons’ interest in astrology declined, they
employed fewer and fewer astrologers at court, and these ogstr®l often found
themselves employed by the public at large, whose purchase of their ednsanatituted
their primary incomé® Ephemerides, those multi-year collections of planetary tables
upon which astrologers had once heavily relied, ceased to contain streilogical
components by the final third of the seventeenth cerflinn the sixteenth and early
seventeenth centuries, ephemerides often contained lengthy introddesenibing their
astrological uses, horoscopes, and tables specifically exhibiting the aspdiotsrelative
angles between two heavenly bodies. By the 1670s and 1680s, most eplseimadide
dropped all explicit references to astrology. Correspondingly,thgy turn of the
eighteenth century, the complex mathematical demonstrations fromalthanacs
showing how to determine the positions of the planets oneself had abmtnsly
vanished, leaving only a non-mathematical description of the plaaspgct$®? No
longer preoccupied with justifying their practice through theskamathematical and
astronomical advances, the scientific reform of astrology subsided.

While evidence of this decline in mathematical astrologytexis the textual
records of these ephemerides, its cultural origins date backd¢asatthe 1640s and the

coming of the English Civil War. On the eve of the war in 1642, dlyalrgovernment
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exerted complete control over the legal status of astrology, dodiiod the example of
both the Elizabethan and Jacobean governments, Charles | allowedjassrtbopractice
and publish provided that they refrained from prognosticating anytieggtive about
the royal governmert® As late as 1641, a Jacobean law required that “all printers and
booksellers” who publish “any prophecies or almanacs” must have sean or revized
by the archbishop or bishop (or those who shall be expressly appointbdtfputpose)
and approved by their certificates, and, in addition, shall have pesmifssim us or from
our ordinary judges®* However, following the Long Parliament’s defiance of Charles
I's authority and the king’s absconding from London in January 1642, the sbigsor
system collapsed and the publication of pamphlets and almanacsasetre
exponentially?®

Before 1640, no printed newspapers existed in England; by 1645, therewegere
a hundred in print, and nearly all contained astrological predicttdnSimilarly,
pamphlets—short political tracts published cheaply, often with agical overtones—
multiplied as well. George Thomason, a mid-seventeenth century bde&tenlclaimed
to have collected only twenty-two astrological pamphlets in 1640evineilfound nearly
two thousandust two years latef?’ The Civil War contributed to a sort of pamphlet
warfare between astrologers who were Parliamentarians anel whs were Royalists,

and political and religious concerns motivated pamphleteers and cinvesumers far
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more than scientific ones. The uncertainty that accompanied tleslEivil War and
the Interregnum contributed to a drastic increase in what mamgroporary scientists
somewhat disparagingly called “vulgar astrology,” while tkecation of Charles | and
the removal of his court from power in 1649 meant that the patron-oéilionship that
had fostered scientific and mathematical astrology for ovemtugehad come to an
end?®®

By the time of the Restoration of the monarchy and the coronaftidharles Il in
1660, astrology, as it was accepted in English society, had irrevadadohged. Despite
the fact that the monarchy survived the Civil War and the nob#ityrmed to court
largely intact, the locus of scientific activity moved to avfoeind institution, the Royal
Society’®® Founded in the very year of the Restoration, the Royal Societyqted the
Baconian ideals of experimentalism and empiricism and provided Braghsntists with
an official community within which to conduct research. Astrology abmost entirely
absent from its records. Entire years went by without its menéind when scientists did
discuss it, they often did so negativé).The lack of experimental demonstrability
suggested to many scientists that, as anti-astrologicarwiiitomas Cooper contended,
“the rules of this art have no foundation in experief¢eBy the late 1650s, according to

the astrologer John Gadbury, students at both Oxford and Cambridge noiulze
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bothered to study judicial astrology, “bawl[ing] loudly in the Schotiat “astrology is
not a science®”

At the very same time, popular almanacs remained on the tigheiA height in
the late 1650s, astrological pamphlets and almanacs accountednrch as one third
of all English book sales, and after the Bible, were reportéélynost widely read works
in all of England®®® The general populace did not require the type of utilitarian proof that
patrons coveted in the sixteenth and early seventeenth century,dntiregliinsist on
adherence to empirical or experimental methodology. Despite ttie that late
seventeenth-century pamphleteers, almanac-makers, and common astradtolje
practiced a form of astrology largely derived from the mattamal astrology of the
previous century, they had no need to convince their primary custontersEaglish
public—of the scientific efficacy of astrology. And as the sdientcommunity
consciously disassociated itself from the practice of astyolmgd redefined it as
something outside the bounds of science, the new, popular astrologicalundyn
embraced it as a lucrative practice that the English poputaged: Where once it was in
the interest of scientists to legitimate astrology &sashematical science, it became in

their best professional interest to scorn it.

*2 Ibid., 353. “.. astrologia non est scientia
% Curry, Prophecy and Powef1-2.
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CONCLUSIONS

“The majority of that which is called superstition
is born from a mistaken application of mathematics.”

—Johann Wolfgang von Goethe

“The question of all questions for humanity,
the problem which lies behind all others and
is more interesting than any of them,
is that of the determination of man’s place
in nature and his relation to the cosmos.”

— T.H. Huxley

Contrary to traditional historiography, the Copernican theory did notibatg to
the demise of judicial astrology. In fact, among those refamethin the English
patronage system who utilized Copernican mathematics to moresegdyepredict the
motions of the planets, it actually strengthened its legitym The reformist astrologers
intent on making judicial astrology a more exact science apptegrnew mathematical
tables where they could. As patrons defined the value of scienaenis o€ its practical
utility, many English judicial astrologers successfully adydier scientific legitimacy
based on their ability to precisely predict planetary locatiGhievided that patrons
persisted in considering thisiodus operandpractically useful, judicial astrologers
continued to flourish within this system. However, while the positionthefstars and
planets became increasingly predictable in post-Copernican astropoogyostication

of human events did not.
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The process of by which early modern scientists redefined andtegerized
knowledge about astrology occurred within the context of the ScieRfuolution. The
utilization of observational techniques and experimentation, the emeidyoh logically
inductive reasoning, and the precise quantification of data all isdnimajor
transformations in the way scholars acquired knowledge about the gdhysidd. Yet
early modern scientists did not adopt these methodological ch&stcseall at once, nor
did they all accord them equal legitimacy. Those early moddrol@ger-astronomers
who embraced these techniques quickly found themselves with much mase piata
regarding the positions and motions of sun, moon, stars, and planets. l&@semew
defining characteristics of science and the technical problemsttibgs Ptolemaic
observational astronomy, it is unsurprising that many early modstrolayer-
astronomers attempted to subject their practice to the rigotisesé new methods in
order to proclaim scientific authenticity and secure patranBgeng the sixteenth and
early seventeenth centuries, reformist astrologers becaemwisciby appropriating the
mathematics of Copernicus in order to sustain their legitimahis process worked
particularly well within the English patronage system. Howewehile precise
mathematics led to more accurate measurements in other afeseientific thought,
precise predictions of planetary and stellar positions failedietnl ynore accurate
predictions of human events. Giorgio de Santillana has defined sasritiee search for

impersonal invariants behind event&*Despite the best efforts of reformist astrologers,

294

Santillana,The Origins of Scientific ThougHt?2.

119



who girded judicial astrology with a new mathematical foundatibr, évents they
sought to predict remained both highly personal and infinitely variable.

Astrology underwent major changes between the mid-sixteenth naidd
seventeenth centuries as reformers attempted to maintaitiatdific status, and these
modifications had both external and internal aspects. Externalligngland, social,
cultural, and economic factors all transformed how scientists thalghit astrology.
The rise in overseas exploration, the increase in literacy athengopular classes, the
founding of the Royal Society, and the shift in interest olsil’s principal financial
supporters, the noble patrons, all deeply affected how astrologerscgmtaand how
society valued them. Internally, the scientific process oinatiga knowledge changed to
incorporate new methods and new modes of inquiry. While mathematmabtyse
calculations of the positions of the planets sufficed among sateasfrologers in the
mid to late sixteenth century, this was no longer exclusivelycsert to be considered
scientific by the mid seventeenth century. This process—both gsnektand internal
variants—depended heavily on the primary audience of astrologers anthevariters
of scientific value were. When it was patrons, practical, atiih concerns dominated.
When it was the public at large, these concerns faded in impentext to the personal
satisfaction that prognostication provided for astrological consunmten it was
scientists, by the mid-seventeenth century, more than meethematical precision was
needed—astrology had to conform to the experimental method, to emeirataation,
and to logical induction in order to be considered a science. Its tgabildo so meant

that scientists reclassified it beyond the boundaries of science.
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The story of astrology’s transformation is complicated. Theneo monocausal
explanation for why astrology changed when and how it did, and sotiwaiul
economic, and methodological reasons all played a role. To speak of nhse def
astrology, however, is to speak both ahistorically and with a cetewspective bias.
Because astrology ceased to be a science in the late setlenteatury, modern
historians often write of its decline, failure, or death. But durmsg period of “decline”
among the scientific community, astrology increased in populantgng the non-noble
classes of England and transformed into the version that is nedlsknewn today.
Obviously, astrology is not dead—a simple perusal through the baclks pHgea
newspaper or an Internet search reveal that it is very much alive arfd®well.

Much like the historian of science Wayne Shumaker, who, despitedimsted
antipathy toward modern practitioners of occult arts, professed thapédisbelief has
not got in the way of comprehension,” | have aspired to treat agyrao its own
terms—which in early modern England means treating it a®ac°® Shumaker urged
historians to treat the history of the occult within the contexhef‘history of ideas, as
research into mental patterns of a distant period from which weihlaggted much that
is precious,” and astrology certainly fits this m&ldWe must not forget that the same
impulse that caused Copernicus to proclaim triumphantly that “in sy.maays do the
planets bear witness to the earth’s mobility” also gave astrdothe impetus to

determine humanity’s relationship with the cosmos.

%> As of April 2011, a search at www.google.com resuover forty nine million hits for “astrology” and

over fifty million for “horoscope.”
2% ShumakerThe Occult Sciences in the Renaissarie
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