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Contributorsincludeworld authoritiesin their respectre elds, expertsat, e.g., Johns
HopkinsUniversity, Cal Tech,CambridgeUniversity, University of London.

Publisher& journal cited (1996 May 9) in New York Timesp.1 analysisof his discor-
ery of dataexploding RichardByrd's 1926 North Polefraud. [DIO vol.4.] Full report
co-publishedby University of Cambridge(2000) and DIO [vol.10], triggering History
Channel2000&2001recognitionof Amundsers doublepole-priority New photographic
proof endingMt.McKinley fake [DIO vol.7]: cited basisof 1998/11/26New York Times
p.1 announcement.Nature 2000/11/16cover article pyramid-orientationtheory: DIO-
corrected-recomputeblature 2001/8/16.VindicatingDR longtimeNeptune-dfir chages
of planet-theft& le-theft: Scienti c American2004DecembecreditsDIO [vols.2-9].

Journalis publishedprimarily for universities' and scienti ¢ institutions' collections;
amongsubscriberdy requestarelibrariesat: US Naval Obsenatory Cal Tech,Cornell,
JohnsHopkins,Oxford & CambridgeRoyal AstronomicalSociety British Museum Royal
Obsenatory (Scotland) the RussiarStateLibrary, the InternationalCentrefor Theoretical
Physics(Trieste),andthe universitiesof Chicago,Toronto, London, Munich, Gottingen,
Copenhagertockholm,Tartu,Amsterdaml.iege Ljubljana,Bologna,Canterlory (NZ).

New ndings onancientheliocentristspre-HipparchoprecessioniMayaneclipsemath,
Columtus' landfall, CometHalley apparitionsPearys ctional Crocker Land.

Entire DIO vol.3 devotedto 1% critical editionof Tycho's legendaryl004-starcatalog.

Investigationof sciencehoaesof the 1%, + 2", 16", 19", and20" centuries.

Paul Forman(History of Physics Smithsoniarnstitution): “DIO is delightful!”

C.Kowal (JohnsHopkinsAPL, discorer of Chiron): “High scienti ¢ level. And fun”

E. Myles StandisHprimecreatorof thesolar lunar, & planetaryephemeridefor thepre-
eminentannualAstronomicalAlmanacof the US Naval Obsenatory & Royal Greenwich
Obsenatory; recentChair of AmericanAstronomicalSocietys Division on Dynamical
Astronomy): “a truly intriguing forum, dealingwith a variety of subjectspresentedften
with [its] uniquebrandof humor butalwayswith strictadherencé arigid codeof scienti ¢
ethics.. . . [and]without pre-conceiedbiases . . . [an] ambitiousandvaluablejournal”

B. L. vanderWaerdenworld-renavnedUniversity of Zurichmathematician}pnDIO's
demonstratiorthatBabyloniantabletBM 55555(100BC) usedGreekdata: “marvellous’
(Explicitly dueto thistheory BM 55555hasgoneon permanenBritish Museumdisplay)

Rob't Headland(Scott Polar Researchnstitute, CambridgeUniversity): Byrd's 1926
latitude-exaggeratiorhaslong beensuspectedhut DIO's 1996 nd “hasclinchedit.”

Hugh Thurston(MA, PhD mathematicsCambridgeUniversity; authorof highly ac-
claimedEarly Astonomy SpringefVerlag1994): “DIO is fascinating.With . . . mathe-
maticalcompetence. ., judicioushistoricalperspectie, [&] inductiveingenuity ... [DIO]
hassolved. . . problemsin earlyastronomythathave resistedattackfor centuries . . "

David Fowler (Mathematicdnstitute,University of Warwick): “All powverto your pen”.

British Societyfor the History of Mathematic{Newsletter1993 Spring): “. . . lively
... historicaljournal. . . DIO & TheJournal for HystericalAstonomyreassessesrious
historicalviews . . . andreputations, .. fearless ... [on] the operationof structuresof
[academic]power & in uence . .. muchrecommendedo [readers]boredwith . . . the
blandnessfthemoreprominentpublicjournals,or opento thepossibilityof scholardeing
motivatedby otherconsiderationshanthe pursuitof objective truth”

Vol. 4 No.1

1994 August

ISSN1041-5440



2 1994 August DIO 4.1

Table of Contents

DIO: Page:
z1 Pan-BabylonianisniRedvivus? vy LeagueFundamentalismby DAVID DICKS 4
z2 Columlus's Landfall at PlanaKeys: by KEITH PICKERING 14

z3 Hipparchos'Sites,His SphTrig, & R.Newton's StarCatalogTest: by RAWLINS 33
74 CastingPearlsBeforePyglets:a CautionaryTale of Duffermufs & Flatterfeet 48
z5 AnnouncingDIO Edition of Tycho's StarCatalog:Gratisto Subscribind_ibraries 50
RevisedPublishers StatementDiversity, Self-Editing,Controversy & FreeOffprints 51

NewsNotes:

A. DIO 2.3 (1992)z8 xA9 wonderedaloud at a decadeof academidnnocence
of DR's simple physicalsolutionsfor the two highly discrepanextant ancientEarth-size
estimates: Eratosthenes252000stades(25200naut mi) & Poseidonios'180000stades
(18000nautmi). (Frequentlypseudo-gplainedaway by manipulatingthe ancientstades
length, despitethe nal demolition of this avenueby David Dicks at pp.42-460f his
GedagraphicalFragment®fHipparchus Universityof London,1960.SeeDIO 2.3z8fn9.)
JearlWalkerimmediatelyrespondedy sendingDIO a photocopy of p.8 of his brandnav
edition of the longtime standardcollege physicstextbook, D. Halliday, R. Resnick,& J.
Walker, Fundamental®f Physics4™ ed, NYC 1993. This developsDR's “double-sunset”
solution(which, if accuratelyperformedwill yield Poseidonios18000nautmi, 20% low
— aresultseverelyin uencing Columhus, who is the subjectof article z2 in this DIO),
andcitesthe DR 1979/2AmericanJournal of Physicspaperannouncingt. Rarelyhasa
pleafor public enlightenmenbeenso promptly & competentlysatis ed!

B. DR hasrepeatediyinvited the NeugebaueMuf a to debatehim, face-to-fice.
(Seee.g.,.DIO 2.1z2fn 24 & z3 fn 11.) Mostrecently prior to & duringthe 1994/5/6-8
DibnerInst(M.1.T.) Muf a-dominatedconferencen “AncientAstronomy& Divination”,
DR re-issuedthe challenge— and even appearedersonallyat the conferenceo malke
tangiblethe suggeste@pportunityfor arrangingdebateon the spot. (DR madeavailable
pastcopiesof DIO, on the sample-literaturgéable outsidethe meetingroom. | am sorry
to reportthat, at one point, the entire visible collectionwas stolen. This practicewould
presumablyhave continued,hadit not swiftly becomeclearthat publisherDR — on the
basisof long experiencewith archons'attitudes& behaior towardscriticism — hadkept
morethan enoughbackupcopiesin resere, to ensurethe failure of this latestcharming
History-of-sciencalemonstratiorof its commitmentto opendiscourse:seealsoDIO 2.1
p.2. Oneis remindedof the late N.Simpsons deeply-slitthroat: when power-drunks
aim at silencingeithera personor anidea,the intentis asplain asthe coldbloodedness.)
At the conferencePR handedout photocopief DIO 's 1994/4/26letter (to Isis) which
concluded:*At theproposediebateMuf osi will greatlyoutnumbeskeptics(seeDIO 2.1
z2 xH20). Well, that's OK by DR. Question:;justhow highmusttheoddsbe,beforeMuf a
bravesarewilling to openlydebatethosethey have never hesitatede.g.,DIO 1.1z1 xC7
& z3 xD2-xD3] to slanderin private?” (As of thisDIO 's press-timestill notakers.) Since
the Muf a chose(again,asfor 2 decadesjo duckthe challenge| urge that scholars—
whoin future nd themselesin thepresencef aMuf oso whois (again,asfor 2 decades)
privatelydenigratingle.g.,DIO -J.HA 1.2fn 11)thescience-historgompetencef DR or
RobertNewton — simply asksaidtermitea lethally elementaryquestion(which suggests
exactlyhow seriouslythissubterraneaslimeoughtto betaken): whyeverdid younotmake
your statemenaibove-groundoutin thedaylight,in DR's presenceat the Dibner Institute
conferenceunder mutual cross-examinationconditions? Why, indeed?
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& launchingof fresh scholarlytalent. Exceptfor equity&charity reply-spacematerial,
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z5 DIO Volume 3's1004-StarTycho Catalog

Subscribing Libraries Receve CopiesGratis

DIO 'sentire1993output(DIO 3.1-3) wasdevotedto the rst critical edition,ever, of
TychoBrahes justly famousl1004-starcatalog(which DIO calls“catalogD”).
Fromour prefaceto this monumentalork:

This DIO triple-issuerepresentshe rst formal critical edition of cata-
log D (epoch1601.03)which hasuntil now beentheonly greatpretelescopic
starcatalognot thusly madeavailableto modernscholars.Provided for the

rst time: a numberedisting of all 1004 stars'cat D positions(O), their
real(C) positions(meanE&E 1601.03) aswell astheirO C errors(in both
ecliptical& equatoriaframes).OurcatD establishegew standard$or mod-
erneditionsof antiquestarcatalogsincludingin particular:[a] Identi cation
of every singleoneof the 1004 starentriesin catD (Table21). [b] Listing
eachstars (null dust&water)culmination-postetinction magnitude (also
Table21). [c] Spotlightingof all starswhere > 6 (Table18). [d] Providing
(Tables21-23)the great-circleO C errorsfor non-great-circlecoordinates
(longitude & right ascension ). [e] Computationof not only error stan-
darddeviations(Tables5-17) but error mediang(Tables1-4). [f] Takulated
least-squares- t{of constant& of 3-unknavn-sinusoid)to catalogerrors
(Tables9-12). [g] Individual investigation(by consultationof original eld
data)of every cat D equatorialposition error exceedinga tenth of a great-
circle degree (c.200 cases: xM). [h] Rigoroussphtrig computation(from
theoriginal raw obsenrationaldata)of all of Tycho's long-murky Final Fifty
stars(1596-1597:Tables19&20). [i] Weedingout starsthatarenonexistent,
hybrid, shy, forced,fake! and-ormererepeatqof earlierentries),in order
to arrive at an accuratecountof the number(965) of distinct outdoorstars
TychorecordedxK4).

The cataloghasbeensentautomaticallywithout chage, to thoselibrariesthatalready
receve DIO . Otherlibrariesinterestedn addingthecatalogto their collectionsareinvited
to contactus.

1 [DIO 2.1 z4 establishedhat ten starsin cat D werefabricated. And the subsequen{1994) discavery of an
additionalforced-datastar[D971] (con rmedby DR'sdirectconsultatiorof Tycho's originalmssin theDanishRoyal
Library) broughtthetotal of suchcasedo eleven,therebyreducingthenumberof Tycho-recordedtarsfrom 966 (the
[original 1992edition] countat DIO 2.1z4 xB2) to: 965.]
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COMPETENCE HELD HOSTAGE

The History-of-Astr onomy Journal Watch: #1 of a Series
[Do Not Miss Page48]

JHA-Isis: THREE YEARS of Unretracted PageOneMis-Arithmetic

In its 1991/5issue, the extremely handsomelournal for the History of Astonomy
publisheda LEAD [Muf a] articleby falselyclaiming— onthebasisof [UNREFEREED)]
gradeschoo& junior-highmismath(seeDIO -Journal for HystericalAstonomy1.2xC11,
xG4, xG7,x112, fn 63, & hereat z4 xA) — thatHipparchos'3 surviving solarlongitude
trios cannotbe satis ed by standardsreek-trig(eccentricnodel)orbits. And Isis 1991/9
LEAD article(in its rst Universityof Chicagoissuewasanextensionof thesamefantasy

Cleaningup after this mass-suicidajdemo of Hist.sci's refereeingstandards]DIO -
J.HystericalAstron.1.2-3publishedhll 3“impossible”orbit-solutionsandthisdouble-issue
wasmailedto the JHA, Isis, & the authott on 1993/12/31.[Isis cultishly ashcannethis]
DIO-J.HA . ... [Note our appreciationof Isis later generousatonement:at DIO 14
[2008] Epilog[p.31].] ButtheesteamedHA Editor-for-Life' sreactionwasmoreinspired:
the journal was sentbackto DIO, unopenedbearingHis Lordship's inimitable scrawl:
“RETURN TO SENDER”— with a pink 1994/1/31sticker, on which the allegedreason
for returnis hand-checkd “GONE AWAY". It would bechurlishlyunappreciatie of DIO
not to own that cowering Lord H has, at last, effecteda solid contrikution to science:
establishinghereality of out-of-bodyteleportation.

The Journal for the History of Astonomyis co-editedby professorsat Cambridge
University (Hoskin) and Hanard University (Gingerich). Neitherinstitution — nor the
History of scienceSociety[DR 2009note: but seeprevious paragraph}— appeardo have
the slightestconcernto checkthe level of integrity, scrupulousnessvenhandednesar
competencalisplayedby either of theseHistory-of-scienceworthies. (Seesimilarly at
DIO 2.1z3fn 38.)

Muf osi werelstinformed(writtenreceipt)of theessentialsf thismeson1992/10/30.
(Full detailssentout1993/12/31.)Sothedelayin comingcleanhasnow assumed— andwill
continueto assume— highly impressie proportions. We are waiting to seehow mary
more yearswill passbeforethe JHA admitswhat all investigatingmathematicianhiave
now mirthfully veri ed: thatthejournalthe JHA loathesabove all othershascompetently
discoreredandpublished thevery threeorbit-solutionsthe JHA hasprominentlydeclared
un ndable. Note that the last of these3 solar orbits (“UH") is historically critical: the
reference-orbiadoptedoy Hipparchodor locatingthe principal starson which arebased
(seeDIO 1.1 z6 xF-xG) the zodiacallongitudespresered in hisimmortal (1025-object)
starcatalogtheoldestsubstantiastarcatalogwe have (thesolesuchachiezementsurviving
from antiquity): unmatchedor the next 1500years.

! [DIO note 2002/10/9& 2005/3/14: For detailsof the history of the JHA's eventualpartial resolutionof its
obligationsin connectiorwith the matterunderdiscussiorhere,seeDIO 6 z3. Sincepublishingtheabore, DIO has
cometo admiremuchof [the authors] work. (Though,his JHA 33:15-20paperwasparticularlydisappointing [See
DIO 4.2p.54fn 2 & DIO 11.1p.26].) Furtheronhis bestpioneeringesearctisomeof whichhascometo beasgood
asit gets— including an enormouslyappreciatediiscovery, justly displacinga DR misjudgement]:seeDIO 1.2
[2001 printing] insidecover, DIO 9.1insidecover, andESPECIALLY DIO 11.2cover story For morere ections of
ourfondnesdor him andour admiringanticipationof his future greatwork, seewww.dioi.org/pri.htm.]

2 The3 Greekorbits,which JHA-Isis 1991 frontpagepapergieclaredmpossibleto nd, have all beenrecosered
by DIO. The 12 elementsareprintedat DIO-J.HystericalAstron. 1.2-3xG10,xK9, xM4 (& seefn 162& fn 205).
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z1 Pan-BabylonianismRedivivus?
Fundamentalismt in Ivy LeagueGarb

by David Dicks?

A The Integrity of Curr ent History-of-ScienceScholarship

Al  Oneof the few adwantage<f old ageis the ability to take a more synopticview
of things than when one is actively engagedn the pursuanceof a career A certain
detachednessanbe cultivatedby aretiredacademicthereis no longerary needto kow-
tow to the perniciousdoctrineof “Publishor perish'which seemgo bethe solemotivation
of muchof whatnow passes$or scholarshigparticularlyin theU.S.A.),and,providedone
is still sufciently interestedo keepup with developmentsn ones choseneld of study
(for which, in theoryatary rate,thereis nov moretime available),it shouldbe possibleto
discernfrom avista spanningjn my case,some40 years,changesn the wayspatrticular
problemsareervisagedandmodi cationsin the methodsusedto approactthem.

A2  ltisgratifyingtonoticethat,aftermyarticleson Thales andthePre-Socraticé there
have beenfewer attemptdo foist anachronistiscienti ¢ knovledgeonto famousnamesn
thehistoryof earlyGreekphilosophy® It is alsoasourceof somesatishctionthattheviews
| adumbratedh my bookEarly GreekAstronomyto Aristotle[EGAA, Thames& Hudson,
1970(e.g.,pp.60-61,89-90,& passim onthe courseof developmentof Greekastronomy
have nonv becomeso commonlyacceptedhat (regrettably)they areparaphrasetly mary
writers on ancientsciencewithout ary acknavledgementof their source. For example,
the mainideasin an article by B.R.Goldsteinand A.C.Bowen, misleadinglyentitled "A
New View of Early GreekAstronomy® — namely thatit wasthe desireto measurdime
thattriggeredoff the developmentof Greekmathematicahstronomythatplanetarjtheory
camelate (probablyastrologicadoctrinesactedasanincentie for it), andtheimportance
of Eudoxusfor initiating the scienti ¢ stageas distinct from the pre-scienti ¢ stageof
empiricalobserations— areall fully developedin EGAA somel3yearsearlierthanthis
derivative article [publishedby History of ScienceSoc]. Yetthereis notasinglereference

! [SeealsoDIO 1.1z5fn 12andDIO 1.2XE4 & fn 129.]

2 Longrecognizedntemationallyfor hisexpertisein GreekastronomyandgeographyDavid Dicksretiredin 1988
asSeniorLecturerin Greekat Royal Holloway & BedfordNew College (LondonUniversity). His academicareer
hasencompassegrofessoriapostson 3 continents,jncludinga Visiting Professorshimt PrincetonUniversity and
work atthe Princetoninstitutefor AdvancedStudy His writings have appearedh numerougprominentprofessional
journals,andhe hascontritutedseveralentriesto the Dictionary of Scienti ¢ Biography. He is authorof two books:
TheGegraphical Fragmentf Hipparchus(Athlone PressL.ondon,1960)andEarly GreekAstronomyto Aristotle
(ThamesandHudson,1970,andCornellUniversity, 1970).

3 ClassicalQuarterly9 (1959)294-309.

4 Journal of Hellenic StudiesB6 (1966)26-40.

5 Although someold stagerscontinueto ght a losing battle, as witnessthe remarksof C.H.Kahnin Science
and Philosophyin ClassicalGreece ed. A.C.Bowen (Garland,New York, 1991),pp.2& 8, who refersto an old
controversyin the pagesof the Journal for Hellenic Studies but, not unnaturally fails to mentionJHS 92 (1972),
175-177 wherel administerthe coupdegrace

5 |sis 74 (1983)330-340.
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B DIO-Style Flattery: Two-DimensionalDigits

B1 DIO's new series,“CompetenceHeld Hostage”(dehuting hereat p.3), owes its
inception& title tothelocked-hornglynamicof theongoinganciert-astronomycortroversy
B2  History-of-sciencarchonsrechilledbytheghsstly realizatiorthatthoseoccasonal
partsof DR's damnedscienti c-history researchewhich they canfollow, areturning out
to be competentcontributory, even pioneering. (Several of Hist.sci's own refereereports
on DR papersare explicit aboutthis.) Nonethelessarchonshave for yearseffectively
attemptedo extort DR's silence(aboutHist.sci's feardriven censorialobsessionsamong
othermentallimitations) by refusingpublicly to acknaviedge ANY valueto DR output?
In brief: able,seminalork hasbeenimprisoned— andvital discosery-pearlsrecognition
& developmenteliberatelyheldhostage— justto protectcertain(understandablyipsecure
Hist.sciarchons'shakily-propped-upmagesof digni ed Authority. [Matt. 7.6.]

B3  Anoverview of thisendlesgDIO 2.3 z8 xD2) warfaresuggestshatwe have herea
caseof mutualmisprojection:[a] Archonsapplyto DR the sameshun-staration cajolery-
techniquesvhichhave otherwiseworkedsounfailingly (note-in-passingwhatdoeshissay
aboutacademe?yvhenappliedto their own fellow climbers. (Hist.scivolk cannotfathom
why DRisn't rushingto re-sale hissoulfor thePrivilege& Prestigeof publicationin sham
editors' handsomgournals. SeeDIO 1.2fn 9 & DIO 2.1z3fn 41.) [b] DR is equally
blind. SinceDIO openlyadmiresvalid scholarship— regardlesz3 fn 20 & DIO 1.2
fnn 16&174) of the source$ enmityand-or(DIO 1.1z1 xC6,DIO 1.2 xI8) swinosity—
DRisimplicitly urgingHist.scialsoto try impersonafairness.InsteadsnickeringatDIO 's
naveadherenceo theirmythicgasaboutfreediscourseworldly archonsvonderif DR will
ever attainHist.sciwisdom,acceptinghatthe sin of merelykilling truth & its discoverers
istriing comparedo Rebellion& Heresy THE CardinalSinsof Hist.sci,whoselLaw is:
ThouShaltNot Criticize Archonsor Their Saced [Grant-Geneating] Tenets

B4  Question: what exactly is the competenceof the very Muf osi who re exively
classifyary dissenteputsidetheir cult asincompetent?— andindeedaretypi ed by their
tacticof highlightingothers' supposeerrors asa basisfor treatingdissentersvith slander
and(z1 xA3, DIO 1.2 fnn 16&92) total ignoring of output. DR's 1994/4/26letter to the
Hist.sciSocvainly challengedabove,p.2)theMuf a to debate& suppliethesamed5-item
tableof Muf a muffs reproducechereat xA: “The [foregoing] 45 (yesforty- v €) errors
by Muf osi (andMuf a-circle scholars& forums¥ have beenpointedout serially since
DIO 'sinception,over 3 yearsago. (Many aredisplayedn thesatirelet, Black Af davit'":
DIO 1.3 z10.) Fromthoseresponsiblefor creatingand-orpromotingthis impressiely
Reputable-lookingollectionof quasi-kvank literature therehasbeen:noresponsatall.
Exceptthe. .. attemptedsuppressionf DIO itself” (SeeDIO 2.1 p.2Info-Note)

B5 Thosewho pushknowledgeforward have alwaysstoodon the shouldersof giants.
(Isis24:107-109.)But, in History-of-sciencethey mustalsostandon thetoesof pygmies.

1 DIO 1.2fn 173: “systematicnoncitation. . . constitutesattemptedmurderof a scholars academiccareet
The policy is caricatured(only slightly) at ibid xH2. Implicit real-politicalunderlyinglogic notedat DIO 2.3 z6
xF4. (Similar casecited: DIO 1.2 fn 57.) Of coursegivenDIO's irrepressibility the inef cacy (moreaccurately
back ring: DIO 1.2 fn 175) of Hist.sci's shunningof DIO's achiezementss increasinglyplain. (And increasingly
clumsy: DIO 1.2fn 58 & DIO 2.1 p.2 Info-Note& z2 fn 10.) But the blackballings mary yearsof unrelieved
institutionalmaintenancg¢DIO 1.1 z1 xA8) have ultimately sened a usefulpurpose:revealingnakedly the real —
the 100.00%careerist— face,behindHist.sci's public maskof openmindedicademicuriosity andintegrity.

2 HsS's 1994/5/16standardsubmit-a-fomal-ms reply (contraDIO 1.2 fn 165), to DIO's 4/26 letter, evaded
the debate-challengéby delay) & no-commentedhe 45-itemlist, despiteemphatic4/26 urging that the list be
“REFEREEDBY COMPETENTSCHOLARS— preferablyby real scientists,not the sameHist.sci see-no-eils
who've allowed the PtolemyControversyto festerfor a quartercentury (Many of the muffs listed [hereat xA] are
soobviousthatthey will requirebut minutesto checkout. Hist.sciarchonsshouldhave donethatalongtime ago.)”

3 Sorryaboutprinting XA in 7 pt type; but, for this (merelypartial) compendiunof Muf a muffs, spatial-density
is an upshotof certainMuf osi' s mental-density Blaming our Muff-Catalogs scrunchedprint on arything other
thantheMuf a' sown peculiarcomicgenius,is ratheranalogouso blamingprison-cravding on prison-architects—
insteadof on criminals' committingsomary crimes.[More Muffs: DIO 2.3z8 xxC12-C13,DIO 6 z1fn 1.]

4 Seee.g.,DIO 1.125fn 12;andDIO 1.2-3xE4,XxG3,& xM7.
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z4 Casting Pearls Before Pyglets

Launching DIO' s Competence-Held-Hostag&eries

A Mufa

Exposure

DIO 1.2xR3
DIO 1.3z10
DIO 2.1z3xC15
DIO 1.2xI1

DIO 1.2xG2
DIO1.1z5fn7
DIO 2.1z2 xH28
DIO 1.1z5fn 20
DIO 1.2xE1
DIO 1.1z5xA2
DIO 2.3z8 xC8
DIO 2.3z8fn 31
DIO 2.3z8fn 31
DIO 2.3z8 xC14
DIO 2.1z3fn 38
DIO 1.2fn 284
DIO 2.1z3fn 38
DIO 1.2fn 182
DIO 1.2fn 199
DIO 2.1z3fn 18
DIO 1.2fn 126
DIO 1.3z10
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Muff-Catalog: the Incompetence-Chagers' Competence
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Amazingly crude& mishandledeclipse-selectiomath.

Autumn Solstice!

Falseexplanationof Alm planetmeanmotions.

ForcesGreekword for “compiled” to meanwhathewants: “computed”.

Repeatedlerringtowarddesirechumbera9°32%°1  19°31%°1  19°30%.
BungledattackuponvanderWaerderns math,sanity & ethics.
Allegestiny nearsolstitialmotionruinsusefulsolstice-determination.
Falsely(& trivially) suggest®R.Newton hid Aimajesttranslationused.
Misunderstandpurpose(eventitle!) of bookunderreview.
CopiesGrasshdfmisreadof Newton 1977,but citesNewton 1977.
Claims14° waves(12° gt-circ) undetectablén AncientStarCatalog.
Unawareof requiredcos  weight-factorfor gt-circ  differentials.
Ignoresll0 errorwave dueto attestedalseobliquity.
Forcedfalsearithmetic(for Alm planetmeanmotions).
MisclaimedPtolemydidn't believe his absurdunarquadraturelistance.
Forcedfalsearithmetic(for Alm planetmeanmotions).
Anotherforcedmathagreement.

Yetanotheforcedmathagreement.

MisclaimsPtolemylacked valuefor siderealyear
Confusessingle-datunst.dess with means st.deys:off by factorsupto 7.
Winter Equinox!

Innocently& falselydeclared3 solartrios un ttable by Greek-trigorbits.
“Proved” lasttrio un ttable, thoughDR hadalreadytwice publishedt.
Subtraction:128 65 =65 !

Sets67d2/3=67 2/3(Velikovsky's 360dyear: Worldsin Collisionp.330).
CitesToomer1973asvalid, despitepapers known scribal-errorcollapse.

Theclassicastrologespratfall. [High precision.Lowlow accurag!]
Dueto own calendatblunder doubtsFrenchsav C.Halley rst (1682).
Ignorantof Hegel's 4/3-paver proposaltranslationomitsheartof theory
Numerouggraphs'axesareinvertedand-ordistorted.

Entire bookis chockfull of typos.

Key solarerrorcune signinverted.

Highly irregular (& suspiciousyeference-bibliographicadractice.
MisclaimsR.Newtonusesl /2 arcgraduatiorfor Ptolemys astrolabe.
Data, 20’ single-datunst.dev: 100°-amplitudewave = untestablysmall.
Insisted(over 3 wamings)Alm 9.3 Marsmeanmotion= Alm 10.9ratio.
MisplacesvVenus'apogeeby 4000

Triespretending®® 2% (63 phase-dif = “not exactly” in phase).
Signsonto Grasshdfspectaculasolarerrorcurve sign-irversion.
Unknowingly demandpretelescopd@ychotook starsto 8th magnitude.
Inadwertentlyhas10thmagnitudestarsvisible to naked-eye.

Sneersat Ptolemy-doubtersn basisof own parallaxsign-error

Princetoninsfalsely(without data)suggest®R.Newton hid Almajesttranslatiorused.
PrincetoninsPatentlyinaccurateperturbatiorexpression.

[All mufferslisted arestill active, exceptthe late O.NeugebauefPrincetoninstitute). Abbrev for thosecited here
as“Sponsors”; Hist.sciSoc= Isis (journal of History of scienceSociety);EfL = Michael Hoskin, CambrU,Editor-
for-Life of J.Hist.Aston,; 0 = OwenGingerich,#2 Editor of sameJHA; DSB= Dictionary of Scienti ¢ Biography,
Truesdell= Arch Hist ExactSci(Springer);AIHS = Arch Int Hist Sci RoyAstrSoc= Quarterly J RoyalAstr Soc]
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to EGAAIn Goldstein& Bowen's work.” It is saidthatimitation is the sinceresform of
attery, but in reputablescholarlycirclessuchimitation at leastrefersto theoriginal.

A3 Thereis a ne dividing line betweerfailure to acknavledgeone's indebtednesto
earlierwritings becausdhe subjectmatteris so uncontentioughat detailedreferenceto
the original chapterandverseis otiose,anda similar failure causedy (at best)slipshod
scholarshipandignoranceand (at worst) maliciousintentor deliberatediscourtesy Most
reputablescholarsareawareof thisline andinstinctively stayontheright sideof it — others
donot. A goodexampleof whatl meanis affordedby somepassagew [Brown & Hanard
professor]G.J. Toomers "HipparchusandBabylonianAstronomy'” Thelastparagraplon
p.360andthe rst onp.361merelyrestatan summaryform theconclusiond hadreached
somel8yearsearlier(seeabore: xA2); heevenechoesny criticism (unprecedentedtthat
time) of Schiaparellis treatmentof Eudoxus(cf. EGAA pp.179-180)ut, by omitting to
referto this,conveystheimpressiorthathis pompougismissalipsedixit ... . ... “theMaster
hasspolen') of Schiaparellis work® is his own original insight. Similarly, his remarkson
Hipparchus'rdle in the developmentof astrology® carefullyignoremy discussiorof this
very topic some28 yearsearlierin The Geayraphical Fragmentsof Hipparchus [GFH]
(AthlonePressl.ondon,1960),pp.11-14.1t mighthave beenthoughtthatsimpleacademic
courtesywould have dictatedat leasta brief referenceo thesesourcesput the schoolto
which Toomerbelongs! disdainssuchnicetiesandsedulouslyavoids ary appreciatiorof
scholarshiputsideits own narrav con nes?

B The Central Err or of R.Newton, D.Rawlins, & Others

B1 Theres, hovever, anothedevelopmentvhichl havenoticedincreasingy in writings
on ancientsciencein the lastfew decadegndwhich shouldbe unreseredly condemned
— namely arefusalto creditthe plain evidenceof ancienttexts (which, if notignored,are
wilfully misinterpretedjf this goesagainsthe particularfar-fetchedtheorybeingpromul-
gatedby the writer at the time; not only this, but the ancientwriter himselfis implicitly
(or evenexplicitly) criticisedif hisremarksdo not supporthe moderncommentatos fan-
tasies. Out of the numerousexamplesof this type of misrepresentatior, selecta few of
themoreblatant. The archexponentis, of course R.R.Nevton [JohnsHopkinsUniversity
AppliedPhysicd_aboratoryjwhoin histendentioushentitledbook, TheCrimeof Claudius
Ptolemy™® by amixtureof anunhistoricalapproachslipshodscholarshig: anda method-

7 Thefactthatthe diagramson their p.335beararemarkableesemblanceo minein EGAAp.18andGFH p.165
is nodoubtcoincidental . . .

8 In A Scienti ¢ Humanist: Studiesin Memoryof AbrahamSadis, ed. E.Leichty M.de J.Ellis & PGerardi
(Philadelphia1988),pp.353-362.

% Ibid. p.360note42.

10 |bid. p.362.

11 For the uninitiated, adherentso this school(irreverently namedthe "Muf a' by D. Rawlins in his samizdat
publications— seenote27 below) canbereadilyidenti ed by the frequentappearancef thelettersHAMA in their
writings — thisis anacrorym for History of AncientMathematicalAstronomy 3 vols. 1975,thechefd'oeuvre of the
late O. Neugebaueof Brown University, Providence,R.l. Neugebaueis to Americanhistoriansof sciencein the
secondhalf of thetwentiethcenturywhatG. Sartonwasin the rst half.

2. As | have had occasionto remarkbefore,in my review of D.Pingrees Teubneredition of Vettius Valensin
ClassicalReview 39 (1989) p.24. [Similarly, seeJ.Hysterical Astron. 1.2 fn 148 & xJ2, and DIO-J.HA 1.3 z10,
“Black Af davit”.]

13 JohnsHopkinsUniv. PressBaltimore, 1977.

14 AsearlyasthePrefice(p.xiii) weread,In somecasesatopic hasnotseemedmportantenoughto warrantthe
laborof locatinga hard-to-geteferenceandl have relied on secondarygourcedor theseminortopics”. Cf. p.42,"l
have notseeranexplicit referenceio anancientsourcewhichrefersto thecaravanmethodfor Eratostheneshethod
— probablymythical (cf. J.Duktain Arch Hist ExactSci46, 1993,p.58)— of estimatingthe distancefrom Syene
to Alexandria],but | have not searchedrery hard”; p.136]in a footnote],“l have not locatedthis statementn the
SyntaxigPtolemy], but | have nottried very hardto doso”
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ologically unsoundtreatmentof ancientobserations'® managedo corvince himself (if
few others)hatPtolemyin the Aimagest(our primarysourcefor ancientGreekastronomy)
consistentlylied in his presentatiorof the evidenceandthat all the obserationswhich
he sayshe madewere, in fact, ‘fudged' to suit his agument. In subsequenpublications
attemptingto substantiatehis samethemeof Ptolemys fraudulencehe emplgys similar
awedtechniquesandit is, perhapsameasuref themesmeridascinatiorof mathematics
(aswell asthe gullibility of somemodernwriters on astronomy}hathis erroneousiiews
have beenaccordednoreattentionthanthey desere 1

B2 However, Newtonis by nomeansheonly exponentof this artof misrepresentation;
in fact, his severestcritics revealthemselesaspastmastersatit. Swerdlav [University of
Chicago],in anarticle!’ that containsoneor two sensibleremark$® amidsta plethoraof
baselesspeculationhasno compunctionin disbelieving what Ptolemytells us aboutthe
developmentof solartheoryin Alm.iii,1 andlunartheoryin Alm.iv,2 becausét doesnot
t in with Swerdlav's (andmary others'— seebelon: xC1ff.) assumptiorthatthe Greek
astronomerandespeciallyHipparchusook over mostof theastronomicaperiodrelation-
shipsthatthey usedromtheBabylonianswhenhecan nd noevidencefor thisunwarranted
assumption— whichitself arisesrom a conjectureof Kugler's, over-enthusiasticallyaken
up by [Yale's] Aaboeand[Brown-Hanard's] Toomer(seebelov: xC2) — Swerdlav is
drivento complain(p.296footnote7), “Ptolemy appeargo be unavare of the Babylonian
origin, or eventhepre-Hipparchamrigin, of this parameteandof theotherperiodrelations
in Hipparchuslunartheory”! Heis apparenthobliviousof thefactthatthis singlesentence
givesthegameaway completelyandshavsthatall hisjugglingwith gures, andhis belief
that“Hipparchusneednothave derivedthevalueof thetropicalyearmentionedy Ptolemy
3651/4 1/300', directlyfrom obseration” (p.297),is ahouseof cardsbuilt onacomplete
disrggardof whatHipparchusandPtolemyactuallysay Ironically enough Swerdlav goes
onto say “. .. if Hipparchushadobsenrationsleadingto onedayin 300 yearsprecisely
onewould think thatPtolemywould have citedthem”; but would Swerdlav have believed
him? Hardly, to judgefrom the modeof “reasoningin this paper*®

B3  Even more penerseis his discussionof precession. Ptolemy rst mentionsthis
phenomenorandascribests discovery to Hipparchusijn thelong rst chapterof thethird
book of the Almagestwherehe reliesheaily on the latter's resultsand cites (sometimes
verbatim)extractsfrom hislostworks,OntheDisplacementftheTropicalandEquinoctial
Points (which, in all probability waswhereHipparchusrst announcedis discosery), On
the Lengthof the Year, and On Intercalary Monthsand Days but Ptolemychoosego

15 |t seemgo meto bemethodologicallywvrongto try to applysophisticatednathematicalechniqueso theastro-
nomicalobsenationsreportedrom antiquity Suchtechniquesresurelyrelevantonly to modern-stylebsenations
carefullycarriedoutwith repecto possiblesource®f error, theobserer's personakquationstatisticalprobabilities,
meanvaluesderived from hundredsof obsenations,etc.,etc. Noneof this (exceptthe occasionateferenceo and
elementarydiscussiorof very obvious source®f error, suchasthe shifting of the alignmentof instrumentsaandthe
effectsof refractionon horizonphenomenaganproperlybeimputedto ancientobsenations,andit is thereforefutile
to treatthem mathematicallyasthoughthey wereresultsemanatingfrom a modernobsenatory It is ratherlike
insisting on using microscopespipettesand sensitve chemicalbalancesn the preparationof farmhousecoolery
recipes— andaboutassensible.

16 | amnotalonein remarkingthis— cf. K.Okruhlik in Proc. Philos.of Sci.Assoc (1978)80-81. Otherrelevant
publicationsof NewtonareAncientPlanetaryObservationgndthe Validity of Ephemerislime (JohnsHopkinsUniv.
PressBaltimore,1976),reviewedwith propercondemnatioroy N.T.Hamilton& N.M.Swerdlav [Newton repliesat
DIO 1.1z5] andby R.Mercierin British Journalfor theHist. of Sci.12(1979)211-217 andTheOrigins of Ptolemys
Astronomical Parametes (Centrefor ArchaeoastronomyTechnicalPublicationNo.4, 1982), and The Origins of
Ptolemys AstonomicalTables(Centrefor ArchaeoastronomyrechnicalPublicationNo.5, 1985),reviewed (in too
kindly afashion)by J.Evansin Journal for the History of Astonomy{JHA] 24 (1993)145-147.

17" Archivefor History of ExactScience£1 (1980)291-309.

18 E.g.,p.293noteb, “Someof thesaderivations[by moderncommentatorsiscussingincientperiodrelationships]
seemabit round-about . ., andall seenmorereliantuponadecimalcalculatorthanuponthetext of the Aimagest”
Unfortunately he doesnot seento realisethatthis applieswith equalforceto his own work. [SeeDIO 1.1z5fn 7.]

19 seehis unsatiséctory treatment(p.299) of the orderin which Hipparchus'treatisesappeared— for a more
satishctorydiscussiorseemy GFH p.17.

Rawlins Hipparchos' Sites 1994 August DIO 4.1 z3 47

References

Almajest CompiledPtolemyc.160AD. Eds: Manitius1912-3;Toomer1984.
J.Delambrel817. Histoire del'AstronomieAncienneParis.

David Dicks 1960. Geayraphical Fragmentsf Hipparchus U.London.

DSB = Dictionary of Scienti ¢ Biography, Ed: C.Gillispie,NYC.

Aubrey Diller 1934.Klio 27:258.

J.Evans1987.JHA 18:155,233.

J.Evans1993. JHA 24:145.

GD = Geayraphical Directory Ptolemyc.160AD. B&J. Completeeds: Nobbe;S&G.
GerdGraf3hof 1990. History of Ptolemys StarCatalogue NYC.
Hipparchos.Commentanpn Aratos& Eudoxosc.130BC. Ed: Manitius, Leipzig 1894.
Karl Manitius 1912-3,Ed. Handhuch der Astonomie[Almajes}, Leipzig.

C.Muller 1855&1882.Gearaphi GraeciMinores Paris.

C.Miller 1883&1901.Claudii PtolemaeiGearaphia Paris. (Bks.1-50f GD, plusmaps.)
0O.Neugebauet975. History of AncientMathematicalAstonomy(HAMA), NYC.
R.Newton 1974. MonNotRAS169331.

R.Newton 1977. Crime of ClaudiusPtolemy JohnsHopkinsU.

C.Nobbel843-5.Claudii PtolemaiiGeayraphia Leipzig. Repr1966,pref A.Diller.

PK = C.Peter& E.Knobel1915. Ptolemys Catalaggueof Stars, Carngjie Inst., Publ.#86.
Pliny the Elder Natural History 77 AD. Ed: H.RackhamLCL 1938-62.

D.Rawlins 1982C.Publicationsof the AstronomicalSocietyof the Paci ¢ 94:359.
D.Rawlins 1982G.Isis 73:259.

D.Rawlins 1984A.Queens Quarterly91:969.

D.Rawlins 1985G .Vistasin Astronomy28:255.

D.Rawlins 1987. AmericanJournalof Physics55:235. [Note DIO 11.2xG & fnn 26-27.]
D.Rawlins 1991H.DIO 1.1z6.

D.Rawlins in-prepD. DIO. (Distributed1982.)

D.Rawlins 1999.DIO 9.12z3. (AcceptedIHA 1981,but suppresseby livid M.Hoskin.)
M. Shevchenlo 1990.JHA 21:187.

S&G = A.Stickelbeger& G.GralRhdf2006. PtolemaioHandhuch Gearaphie U.Bern.
Sudalexicon. Compiledc.1000AD. Ed: AdaAdler, Leipzig 1928-1938.

Noel Swerdlav 1992. JHA 23:173.

GeraldToomer1984,Ed. Ptolemys Almagest NYC.

H.Vogt 1925. AstrNachr224:17.

J.W odarczyk1990. JHA 21:283.

Acknowledgements:for assistancel, thank William JohnsonSophiaSach,Bob Meade,
andespeciallyHugh Thurston& Keith Pickering.

[Note added1996: In the larger context of the controversy over Ptolemys integrity
(which hasin lateyearslingeredon only becauséis defendersinderstandolittle science
that they don't know it's over), the signi cance of the foregoing papermay be not be
fully appreciatedinlessthe readerrealizesthat the popular“pedagogical’apology(e.qg.,
0 GingerichQ. JI Roy Astr Soc. 21:253) for Ptolemys nonstellarfakery is irrelevantto
excusinghis sneak-theft-plagiarisrof virtually the entire Ancient Star Catalog,of which
veryfew starswere usedn ary of his AlImajesttcomputationaéxamples.(For detailsonthis
andrelatedmattersseee.g.,DIO 2.3z8 xxC2,C22-C23,C31-33,& fn 22. In truth, most
of these“examples”wereintendednot to instructhis readersbut ratherto fool theminto
acceptinghathis astronomicamodelswereprecisely& universallyaccuratédoecausehey
were founded,by rigorousmathematicsupon outdoorobsenations. And mostof these
“obsenations” werealso pretenses.)The bottomline here: no honestpedagoguevould
resortto the slide&hideploy to hidea massie plagiarism:athousandstars.]
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ensuredhatthe sea-horizorwasthe mostsoutherlypossiblefrom coastat® Rhodos.Note
that Rawlins 1982Cfound the oddsslightly higherfor southernthannorthernRhodosas
Hipparchos'location,thoughthe northernpart of the islandwasnot statisticallyruled out
by the 1982analysis.

G3  Thereis butonelegendthatsurvivesregardingHipparchospersonalife: it hashim

astonishinga king with a bit of weatherastrology (SeeDicks 1960pp.48-49:Fragm.C.)
This doesnot soundlike a fellow who lived in remotewoodlands. So, oncewe have the
centerof Hipparchos'operationgwherehis high-quality obserations were made)near
latitude =36 08N, it is notdif cult to nd hislongitude,sincearything but thevicinity

of Lindos( =36 05°N, longitude28 05°E of Greenwich)would put him far from high

civilization. His 19 accuratedeclinationé® revealthatheobseredthemin E = 131 %

(Rawlins in-prep D), andthathis = 0° 1° (Seeidemé& xF1. Conrmed: fn 6.)

Thus, we may say that his main obseratory's latitude = 36 08N 1° — which is an
unexpectedly& gratifyingly preciseprobablesolutionto thisancientmystery As remarled
atxF3: sinceLindos' =36 05°N (just 3 less)> it is indicatedthat Hipparchosworked
in thehills justNW of thecity. (The371m hill mentionedn xF3is at36 0&8°N, 28 03E.)

Perhapgheobsenatorywasadjacento (or partof) alocalruler's estate.

G4  As notedby Neugebauet975(p.275n.11),the Keskintoinscription— evidently
from nearHipparchos'century (Neugebauef 975 pp.698-705)— revealsthat other as-
trologerswereworking on the islandof Rhodos. Keskintois a westsulurb of Lindos—

just3nmisouth(& alittle west)of thehill suggestedbove asapossiblesiteof Hipparchos'
obseratory The nding thathe obseredalmostnextdoor to Keskintosuggestshatsev-

eralastronomeastrologersvorkedin the Lindosregion — with a cohesiorwhich we can
now only guessat. It is possiblethatthe southerrportion of the Catalogwasobsered by

anastronomeat the southendof theislandwho waspart of a teameffort (xC6) to cover

thesky, presumablysupervisedy Hipparchos.

G5  Perhapdt is too muchto hopethatfragmentf (or inscriptionsfrom) Hipparchos'
legendaryobsenratory might somedaybe recovered. In ary case,one hopesthat the
foregoingwill assisin greatlynarrawving therangeof search.

48 Terrainover 200 m high is availablenearC.Prassonesiyhich could assistobsenationsby slightly reducing
extinction& by producingahorizondip of nearlyahalf-degree. Rhodos'tallestmountain 1215m-highMt.Atabyron,
at 36 12°N, would offer a sea-horizorordmag1® more southerly but the differencewould hardly be worth the
troubleof building & supplyinganobsenatoryat sucharemotesite.

4% sampledescribecat xF2. Results(for E & ) baseduponsamesort of 2-unknavn least-squareanalyses
asthoseof xF9. Adding the 10 fractional from HipparchosComm(producinga 29 star sample net), we have
insteadE = 138 7V & =36 06° 2°N. Adding Arcturusto these(30 starsin all) produces:E = 134 7/
& =36 07° 2°N. (ForjustourtenfractionalHipparchosCommstars:E = 159 19 & =36 02 4°N.)
However, usingthe HipparchosCommstarsherealtersthe 19 starresultonly slightly andbringslessreliabledata
into theproblem. (DR's primestatisticalrule: a smallcleansampleis preferableo a big dirty one.)

50" An ancientgeographeof ¢.100BC, usingtheEratosthenes-Hipparchesale(700stades/dgree) placedLindos
4500stadesnorth of Alexandria(Muller 1855&18822:479). All ancientsknew thatthe distancefrom Alexandria
to Rhodoswas under4000stadesthusthe 45005tadesgure is likely to be an errorfor 3500 stades— which is
precisely5 . Eratostheneput Alexandriaat =31 04°N — evidently roundedby Hipparchosto = 31 05°N
(fn 44) — sowe maytake the5 differenceasindicatingthat someancients(contrafn 34) placedLindosat =
36 04°N or 36 05°N, which is within a mile of the truth. | note that the samegeographealso reports(Miiller
1855&18822:479)the Tanais(Don River) klima, whereM = 17 hrs,to be 18056stadesorth of Alexandria. Well,
usingEratosthenesvbliquity (Almajest1.12: = 23 51°20°% in the formulaof fn 34,we nd =54 00°18"N.
(Toomer1984p.87n.56getspreciselythe sameresult.) At 700stades/dgree thisis 37803stadesandAlexandrias

=31 04°N = 21747stades The differenceis 16056stadesyhich disagreesvith thetext (18056st) by precisely
2000st. Thus,if we again(asfor the Alexandria-Lindodatitudedifference)supposehereto be anancienterror (or
discrepantornvention)in thethousands-placéhe passagéiasbeenrestored.(Someuncertaintyin the lattercases
thousands-place discussedn the notesof Milller loc cit.)

51 it is of courseg)ossiblethatHipparchosworked in the region of Lardo (36 05°.4 N, 28 02E) or Keskinto
(36 04°.7N, 28 01°E), the 2 townsNeugebauet 975p.698n.1 mentionsin connectiorwith theinscription. (The
inscriptions numbersare not relatedto whatwe now know of Hipparchos'work.) Given (via least-squaresxG3)
that Hipparchos'adopted (36 08 or 36 07°1/2, perhapsinterchangeably:xF3) was high by 0°.2 1°.2, the
inscription-sitdatitude's 95%-con dencestatisticalincompatibilitywith it is too borderlinefor safeexclusion.
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postponedetaileddiscussiorof precessioruntil that part of his work that dealswith the
x ed starg® becauseas he explains, the prior establishmenof solarandlunartheoryis
indispensabléor a properstudyof the x edstars,andsuchtheorydependgundamentally
on establishinganaccuratevaluefor thelengthof thetropicalyear which formsthe main
topic for Alm. iii,1. Ptolemys accountis perfectly clearand logical — the only slight
complicationis that someobserationsof Spica( Vir) andof lunar eclipsesmadeby
Hipparchusrelative to the equinoctialpoints obviously playeda dual role in helpingto
estimateboth the length of the yearandthe rate of precessionwhich leadsto a certain
amountof repetitionin Alm.iii,1 andAlm.vii,1-3 wherePtolemytreatsprecessioatsome
length. He tells us that Hipparchuswasled to his discorery by noting that, accordingto
the obsenationsmadeby Timocharisin Alexandria(about150yearsearlier),the position
of Spicawas estimatedto be 8 from the autumnalequinoctial point, while his own
obserationsgave a gure of 6 ; andPtolemyspeci cally tells us that Hipparchusfound
the samedifferencewith other x ed stars,a differencethat Ptolemywasableto con rm
by comparinghis own obserationswith thoseof Hipparchus— he even mentionsthe
instrumenthe used(the armillary astrolabedescribedn Alm. v,1)#* Thenin Alm. vii,3
furtherobsenationsby Timocharis HipparchusMenelaus Agrippa,andPtolemyhimself
are cited, from which a nal gure of 1 in 100 yearsfor the precessionamovement
(ervisionedasa very slow rotationof the sphereof the x edstars)is deduced.

B4  Now, what doesSwerdlav male of all this? Very little, it seems. So obsessed
is he with trying to “prove’ his absurdlyspeculatie thesisthat Hipparchusderived his
rate of precessiorfrom prior knowledge (based,of course,on Babyloniansources)of
the differencebetweenthe tropical and siderealyearand not (aswe are plainly told) by
comparingx edstarobsenationsmadeby Timocharisandhimself,thathecanactuallysay
(p-301),"“It is generally supposedthat Hipparchusderived his estimateof the precession
from comparison®f obserationsof the x ed starsby Timocharisand himself separated
by aninterval of about150years.Indeed,somethingof the sort may have played arole
in his qualitative recognitionof precessiorandthe distinctionof the siderealandtropical
year...” [my emphases]This travestyof interpretationis Swerdlav's apparenteaction
to Ptolemys clearandstraightforvard account!! Oneis entitledto askwhatis the point of
readingtheancientwritersatall, if their explicit testimoly is to be disregardedn favour of
thefar-fetchedspeculation®f moderncommentators?

B5 Swerdlav goeson(p.305)to referto Neugebaues'discussiorof variousBabylonian
“years”in HAMA, 528-529andquoteshis mentionof oneparametetattributedby Vettius
Valens(2™ century)to the Babylonians,although this parameter is not dir ectly sup-
ported by any surviving cuneiform source” [my emphasis].Precisely! What Swerdlav
signi cantly failsto quoteis Neugebauesremarkonp.529,“All these'years'arecertainly
to be taken as siderealyears,even if their derivation, from a modernviewpoint, would
male them “tropical' or “anomalistic'years. [SeeDIO 1.1 z5 fn 8.] Our sourcedeave
no doubtthat such distinctions lie outside the framework of Babylonian astronomy’
[my emphasis]EvenSwerdlav feelsobligedto say(loc.cit), “Much of thisreconstruction
is obviously speculatie”; sucha statemenbf the obvious rendersugatoryhis optimistic
claimonp.306,“The resultsof this studymaybeinstructive. .. .”

20 Alm. vii, 1-3.

21 Cf. my paper ‘AncientAstronomicalinstrumentsin J.Brit. Aston. Assoc64 (1954)77-85.

22 |t is possiblethat acquaintancavith the ancienttexts only throughtranslationsplaysa partin suchmisinter
pretations. Certainly Swerdlav thrice (pp.300,306, & 307) quotesToomers erroneousranslationof the Greek
uponenohkw\fainetai as“seemso have suspected’but thisis to confusetheuseof fainomai with thein niti ve
andits usewith the participle— a distinctionthat| usedto try to hammethomein my BeginnersGreekclasses!If
Ptolemyhadmeant'seemso have suspectedhewould have written uponenohkenai andnotuponenohkw\wvhich
means‘clearly [or plainly or evidently or obviously] hassuspected”. Manitius' [1912-1913TeubnerAlmagesi
translation(Bd.Il, p.15,line 10), “Dasis offenbarauchdie mit VorbehalthingestellteAnnahmeHipparchsgevesen”
[“This is evidently alsoHipparchus'opinion put forward with resenation”], is muchmoreaccuratealthougheven
he nods'on occasion(seeJHS103 1983,p.137,’A Mistranslationn Manitius').
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C TheMufa' sBabylonian-Origin Id éeFixe

Cl Suchwholesaledisregardanddistortionof Ptolemys evidencehas,unfortunately
proved irresistiblefor othermembersof the "Muf a', who have vied with eachotherin
selectingotherpartsof the Greekevidenceto traducen favour of their own misguidedpre-
conceptions.Thus,thatwell-known doubleactin American’scholarship’,Goldsteinand
Bowen, in their inimitable, long-windedandpompousstyle?® claim to “demonstratethat
mary of Hipparchus'reportsandcriticismsconcerningeudoxusandAratusare,on occa-
sion, anachronistiand even polemical” and “proposethat Hipparchusdoesnot describe
faithfully the stateof astronomybefore his time but ‘'modernized'it, therebyproviding
Ptolemywith anastronomicahistorythatwasin somerespecténaccuratenddistorted”?*
Oneshudderso think whatan“inaccurateanddistorted”picturefuturehistoriansof science
might receize from paperssuchasthis, which dressesp total misconceptionén pseudo-
scienti ¢ language(a la R.R.Navton), demonstrateggnoranceof the relevant scholarly
literature(asin x1, which, e.g.,fails to mentionmy GFH which dealswith just the topics
underdiscussion— cf. pp.174-175),and laboursmightily to “show that the division of
the day into equinoctialhoursor into 360 of time wasunknavn in Greeceat the time
of Eudoxus”(cf. xx3-4), a statemenbdf the obvious that nobodywith ary competencén
the eld would wastetime on. At least,however, Bowen & Goldsteindo not (yet— no
doubtit will come. . .) lay claimto be clairvoyantaboutHipparchus'methodswhichis
whatY.Magyamadoesin anarticlé®® thatnotonly follows themodernfashionof subjecting
ancientdatato inappropriatelysophisticatednathematicatechniquegon theillegitimacy
of this seenote 15 abare) — and,naturally praisesdNewton (p.307,“In his excellentstudy
on fractionsof degreesNewton hasshawn . . . . This would agreewith Newton's highly
interestingstudyon fractionsof degrees”)— but alsoactuallyclaimsto know justhow Hip-
parchusvorked(p.305,“Hipparchudeft writings ononly speci ¢ problemsgdrivento their
solutionsby new discorerieswhich oftenvisitedhim all of a suddef) [my emphasis]!'A
claimthatis aboutasjusti ed ashis assumptiorithat theremusthave beenabundantaccu-
rateobsenationsof the x edstarsmadeatleastattheepochs 300 250in Alexandria.
They musthave disappeareth the res whichfrequentlyragedthere”(p.302). Thecavalier
mannerin which ancientevidenceis treatecby moderncommentatorss well illustratedby
this lastremark;Maeyamais forcedinto makingit becausef his penerserefusalto accept
Hipparchuslow opinion(reportedoy Ptolemyin Alm.vii,3) of Timocharis'stellarobsena-
tions,arefusalwhichitselfis adirectresultof theapplicationof inappropriatenathematical
methodso the ancientdata. Oneis temptedto quoteScott's “Oh, whata tangledwebwe
weave..."! It would betediousto cite all therecenteffusionsof commentatorintenton
(a)disbeliering anddenigratingasmuchof theancientsourcessthey can,and(b) insisting
ontheBabylonianorigin of mostof Greekastronomy[noteby DR: it shouldbe statedthat
the preseniork wasindependentlyompleted circulatedbeforethe authorsawv the DR
& Thurstonanti-(b) analyse<ited belon here,in the braclettedportion of fn 37]; but one
particularly glaring examplemustbe given. This is a paperby A.Joneg® [University of
Toronto& boardof Archivefor History of ExactSciencels which aswell asexemplifying
both (a) and(b) above, inventsthe brandnew conceptf a “winter equinox”(p.119)?” and
containghetruly incrediblesentencép.122),“Ptolemy's organizatiorof thetheoriesof the
Sun,Moon, andplanetsnto anapparentlyrigorouslogical progressrom whicheverytrace
of Babylonianmethodologywasruthlesslyexpunged mustbe seenasa radicalreform of

2 Commentedon even by fellow “Muf a' memberO.Gingerich[Harvard History of ScienceDepartment]in
JHA22(1991)186-187.

24 Proc. Amer Philos.Assocvol.135n0.2(1991),p.235.

%5 Centaurus27 (1984)280-310.[SeeJ.HystericalAstion. 1.2fn 126.]

26 Journal for the History of Astonomy22 (1991)101-125.[DIO 1.2-3is devotedalmostentirelyto analysisof
this bizarreJHA frontpagepapers mathfollies, which include several highschool-lgel foulups. Seeabove atp.3.
SeealsoR.NewtonatDIO-J.HA 1.2xF3.]

27 Onthis, seeRawlins in DIO, vol.2, n0.3(19920ctober) p.102f. [Also J.HystericalAston. 1.2xB4.]
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Table3: AncientObserers' Epochs& Geographical atitudes

Obserer EpochE g | Latitude

Timocharis 295 | 17 | 3114N 3

Aristyllos 257 | 10 | 31 14N 3

Hipparchos 131 | 09 | 36 08N 1°

Anorymous 159 | 08 | 31 11N 20
(6stars):  =+1° 3% Anorymous(the12 nonsuspecstars):  =+4° 2° (Utterly
incompatiblewith the = 14 of Ptolemy who falselyclaimedto have obseredthese

stars:seefn 6.) In eachof the 3 casesthe sign of the solutionis consistentwith the
differencebetweertheobserer'sadopted andtherealAlexandria (Museum31 12N,
Lighthouse31 13°N). IncludingHipparchogxG3), thestardeclination-basesolutionsfor
epoch® E & latitude (bothactual,notadoptedsalues)areassetforth in Table3.

G Hipparchos'Sites

G1 For centuriesastronomertave wonderedvhereexactly on Rhododie theremains
of thegreatcentralobseratoryof Hipparchosthelegendar{® “f atherof astronomy”.(The
remainsof Hipparchoshimselfalmostcertainlylie atthe samesite.) Now, atlast,we have
someprobableanswers.

G2 Fromtheforegoing,we nd thatthesoutherrstarsof the AncientStarCatalogwere
obsered with aninferior*’ transitinstrumentat CapePrassonesithe southerrtip of the
islandof Rhodos.Thesiteis reasonabléor deep-soutlobsenations,since:[a] it permitted
a more unobstructedriew of the southernhorizonthandid ary otherreadily-accessible
part of Rhodoslsland, and [b] observingfrom the most southerlylatitude on the island

4% ThededucedepochsE of Table3 areconsisten{ g ) with the startof thefollowing (19”) cyclesof Meton's
famouscalendagstartingepoch= 431 SummerSolstice): Timocharis,8th Metoniccycle (  298);Aristyllos, 10th
Metoniccycle ( 260);Hipparchos17thMetoniccycle (EgyptiancalendaThothl = 127/9/24:DIO 1.1z6 eq.28
& xD8); Anonymous,32ndMetoniccycle (+ 158). (If the Almajest7.3 nonsuspect2 stars'epochE is assumedo
be 137AD — thesameepochwhichthe 1025-staiCatalogwasineptly fakedto agreewith — thenoneis temptedo
dropconspicuously-discrepant Ori from the sample.However, our analysesreatE asanunknavn — oneof two.
If we omit Ori, leaving an 11-starsample thenleast-squareanalysisproduces:E = 152 8 & =30 20
Butincluding Ori only trivially increasesur calculatedstandaraleviations,while gratifyingly producinga 12-star
medianerrorwhich is fully 1° lower thanthe 11-starmedianerror TheE & basedon the un ltered 12-star
samplewere adoptedfor Table3. Thus,asin fn 5, we baseour work on Ptolemys own sample-splitting.)If the
lastdateis correctthenthe Aimajestwascompletect.160AD (ordmaga decaddaterthannow generallybelieved):
duringthe reign of MarcusAurelius (1stregnal years Thoth 1 = 160/7/14),which is in factthe epochassignedo
Ptolemyin the Sudavol.1 part4 (1935)p.254entry 3033. (I wasinitially inclinedto a contingentcruderedatingof
theGDto c.170AD becauseatthetime of the Almajests nal rendition,the GD — largely acumbrousollectionof
thousandsf places'longitudes& latitudes— wasevidently justatthepre-planningstage:seetheobsenantremarks
of Toomer1984p.130n.109. However, the GD's sloppy dependenceponprior authors— especiallyMarinos of
Tyre — hints at oft-indiscriminatehigh-speedorroning: seeRawlins 1985Gx10. Sothe GD's compilationcould
have takenalotlessthan1@”. Thus,I' Il let standmy earlierroughestimatedsD date:c.160AD.) Notethatthevery
ideaof stellarepochwould be meaninglesgor Timocharis& Aristyllos if stellarprecessiorwasthen-unkna/n, as
mostscholarsow accept.(Ravlins 1999producesvidencethatprecessiomvasknown to Timocharis'& Aristyllos'
contemporaryAristarchosof Samos.)

46 ThatHipparchos'rdle in ancientastronomyhasbeenoverestimateds somethinghatMuf osi & DR canagree
uponin generalwhatever thedisagreementn particulars.For Hipparchos'debits,seeDIO 1.1z6 (Rawvlins 1991H)
XE5, DIO 1.3xxN8, 01,R14,S1,fnn 224,226,235,253,288. For his credits,seebotharticles,passim especially
DIO 1.3xS2.

47 In the southerrpartof the Catalog thereis a correlationbetween(a] inaccuray of data,and[b] frequeny of
whole-dgreeZ . No surprise(xE4).
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(159, 3 (20, 4 (249, 6 (309), 3(36"), 1 (40"), 5 (45Y), 2 (48)).

F5  Secondwemayusethefactthat3 otherancien astronaners— all of whom probably
obseredin Alexandria( =31 12°N) — alsoleft usdeclinationdata. In thesecasesye
know at the outset(within a few arcmin)the degree-fractionfor . So,we may usethis
knowledge,asa check,to seeif the sametest(which we just usedherefor Hipparchos)s
consistentvith reasonable for the other3 ancientobserers. Keepin mind thattheonly
possibleaccurateAlexandria  which follow ancientroundingcorventionare: 31 10°N,
31 12N, and31 15°N. Each entailsgiveavay nulls: 12° & 15° (31 1°N), 10° & 15°
(31 12N), and12’ & 20 (31 15°N).

F6  The mostolvious caseis Timocharis(c.300BC: Rawlins 1982Gp.263),who is
directlyattesteqAlmajest7.3)ashaving obseredin Alexandria.Heleft us12declinations,
which cometo usvia Ptolemy(idem) throughHipparchos.If he usedthe correctvalue,
=31 12°N, thenwe would expectnull  cellsfor 10°, 15°, & 45°. And weindeednd null
cellsat10’ & 15°, thougha singlestar® possessethedisalloved 45 fractionalending.
F7  From Aristyllos, a 260 BC* follower of Timocharis,we have only 6 data(Alma-
jest7.3). It is generallypresumedhat he too obsered in Alexandria. His resultsare
consistentvith hishaving used =31 15° — whichwouldrequirenull cellsat12°, 2¢°,
& 48. All 3 of thesecellsarein factempty Indeedall the dataheleft usareroundecdo
thenearestl/4 degree?!

F8  Finally, we turn to the Anonymousfrom whom Ptolemylifted the declinationshe
presentsashis own in Almajest7.3. As in the caseof Aristyllos, it seemdikely thatthe
adopted =31 15°N — sincethisimpliesthesamenull cells(12, 2¢°, & 48°), andthey
areindeedagainfoundto benull.

F9  Somecomments.Firstly, in eachof the foregoing caseswerethe obserations
exactly accurate& unroundedincludingthe effect of refraction,which theancientdidn't
correctfor), someof the cells hererequired(by rounding& choiceof ) to be null
would insteadbe lled. (Threestarseachfor Hipparcho& and Timocharis.) This is
furtherevidencefor the effect of rounding,whichis the basisof the foregoing conclusions
from nulls. Secondlytherehaslong beena controversyregardingthereality of the largely
inaccuratesix declinationavhich PtolemyusegatAlmajest7.3)to prove precession(\Were
they faked? — or just conveniently selected?)The fact that not one of thesesuspicious
starsbreaksthe null-cell requirementf xF8 suggestshat perhapghey arereal. (Rawlins
in-prepD tentatiely took this positionabouta decadeago. DR remainsagnosticon the
point, but wishesto note that this latestevidenceis somevhat® in favor of Ptolemy)
Thirdly, least-squareanalysegRawlins in-prep D) of the three Alexandrianobserers'
data(including refraction) have producedestimatesof eachobserer's error in his
adoptedatitude( ). All these  arequitesmalf* andareroughlyin agreemeniith the
foregoing. Timocharis(11 stars,droppingspuriousArcturus): = 20 3% Aristyllos

3 For =31 12N, anull cellis requiredat45’, but thisis lled by Aldebaranwhose =8 3/4. However,
given [a] the 3rd handnatureof the Timocharis data,& [b] the outsizedAldebaran residual( 12°), onemay
hypothesizehatthe Aldebaran is affectedby an ancientscribalerror (Possibly a highly accurateNorth Polar
Distance =81 1/15waslaterinadvertentlymiswrittenas =81 15°. Similarerrors:DIO 1.3x03,[GD 8.3.4XZ
mss].) Note: nootherAlexandrian  (xF5) producesa distribution that ts betterthanthatfor =31 12°N.

4% Rawlins 1982Gp.263 (fn 17). (Basedupon Rawlins in-prep D; seehereat xF9.) So Aristyllos’ correct
declination-deducedatewasprominentlypublishedby DR someyearsbeforeY.Maeyamas 1984paperCentaurus
27:280), which is unfailingly cited by Hist.sciin this connection,despitethe papers exceedinglyodd statistical
treatmenbf data.(Seel.HystericalAstron 1.2fn 126.)

4! This point haslong sinceled DR to reject(seed.HA 1.2fn 53) the commonassertiorthatdegreesdid not exist
in 3rd centuryBC Greekscience.Thecurrentpapers ndings (nullsin thefractionaldistributionsof Timocharis'&
Aristyllos' declinationsipddyet moresupportfor this conclusion.

42 Seefn 33.

43 Theprobabilityis about35%thatall 6 starswould accidentallymissthe3 null-expectatiorcells. Not statistically
signi cant, but: atleastit's betterthan50%.

4 By contrast,inaccurate valuesfor Alexandriaare: Eratosthenes31 04°N (Rawlins 1982G eq.10)and
Hipparchos31 05°N. Strabo2.5.39(Hipparchardata): 25400stadegfn 34) minus3640st= 21760st= 31 05°N.
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thesciencé. Shade®f Newton's conspirayg theories!!

C2  ProbablythemostenthusiastijumperontheBabylonianbandwagonis G.J.Toomer
who, in achapterentitled HipparchusandBabylonianAstronomy'in avolumecommem-
orating A.Sachs® shavs himself to be so obsesseavith the ideathat Hipparchusused
variousBabylonianvaluesfor periodrelationshipsof the moonand planetsthat not only
doeshe not believe Ptolemys clearaccountin Alm. iv,2,% but he actuallyinvents(p.359)
an entirely imaginary visit of Hipparchusto Babylon, which by the end of the chapter
he hasdeludedhimself into statingasfact!! No doubt “evidence'for this mythical trip
will be adducedn future publications(cf. note 32 belav). Both in this chapterandin
an earlier papef® Toomermales greatplay with F.X.Kugler's work, Die Babylonistie
Mondrecnung(Freiburg im Breisgau1900)3! In this book Kuglerexaminesa cuneiform
tablet(no.272in hisclassi cation,no.122in Neugebaues'AstonomicalCuneiformTablets
[ACT], 3 vols., 1955),which he describegpp.9-10)asa “RechnungstabelldesKidinnu”
andwhich lists nevw moonsfor theyears208to 210 of the SeleucidEra= 103to 100
or 104to 101B.C. (the epochof the SeleucidErabeing311B.C.):* the tabletcomprises
18 columnsof humbers,andby analysing12 of these(the remaining6 “were explained
by Schaumbegerin 1935” accordingto Neugebauef§ Kuglerwasableto shaw thatthey
were basedon SystemB so-calledof Babylonianlunar theory® Not only this, but they
imply a seriesof astronomicaparametergor meanlunar motionswhich arefundamental
in Babylonianastronomyand which turn out to be exactly the sameasthoseknown to
Hipparchus. Seizingon thesecoincidencegwhich are not all that surprising,given that
both Babylonianand Greekastronomersalthoughusingentirely differentmethodswere
examiningthesamephenomena— "themoonbelongso everyone',asaoncepopularsong
putit), Kuglerleaptto thetotally unwarrantecconclusiorthatHipparchushadsimply taken
his valuesfor the variousperiodrelationshipsrom Babyloniansourcego which Kugler
assignghepriority of discovery in eachcase.Thusherefuseso acceptPtolemys account
in Alm.iv,2 whereit is clearlyexplainedhow Hipparchusbtainedhisresultsby comparing
his own obserationsof eclipseswith earlierones.

C3  Now Toomertalksof “The enormousigni canceof thisdiscovery”, “the misleading
impressiorwhich onederivesfrom the Almagest, *® “this truly astonishingevelation”and
“how neglectedit hasbeenamongclassicalscholars™® all in conneion with Kugler's
work. Perhapst is worth spellingout a few of the reasonsvhy someof us have notbeen
ableto accordKugler's conjectureghe sameuncritical acclaimthat Toomerdisplays. To
startwith thereis thedateof thetablet;despiteToomers clumsyattemptto backdatet (see

28 seenote8 above.

2% And it is a clear accountdespitethe “inconsistencies'that A.Aaboe (in Centaurus4, 1955, pp.122-125—
followed by Toomer p.99 of note 30 below) claimsto nd in it. Of these“inconsistenciesthe rst is trivial (a
discrepang of 11 in the 4th sexagesimalplacefor the value of the meansynodicmonth, which amountsto less
than 1/12th of a second!),andthe secondcanreadily be explainedasthe resultof a Ptolemaiccorrectionfor the
effect of precessior{supposedo be1 in 100years)for the periodbetweerthe early Babylonianeclipsesusedby
Hipparchusto comparewith his own obsenationsandthe datesof the latter In fact, Aaboehimself suggestshis
perfectlyfeasibleexplanation,but penerselytakesit asadditionalproof that Hipparchusaswell asmakinguseof
Babylonianobsenationsfor purpose®f comparisor(which nobodyis goingto dery — seebelow: xC2), knew and
usedthe Babylonian gure for the siderealyear which Aaboedescribegp.123)as“perhapsthe mostfundamental
parametei Babylonianastronomy” but which “is nowhee attestedn the Aimagest' [my emphasis].

30 *Hipparchus'Empirical Basisfor his LunarMeanMotions', Centaurus24 (1980),pp.97-109.

31 Theconjecturesn Kugler's bookweretaken up equallyuncritically in two publicationsby F.Cumont,in Neue
Jahrbucher fur das Klassisdie Altertum (Leipzig), 14, 1911, pp.1-10,and in Florilegium ou Receuilde travaux
d'eruditiondediésa M. le Marquis Melchior de Voglie (Paris) 1909,pp.160-165.

32 Incredibly Toomer(in the Sachs/olumep.354— seeabove, note8) datesthis text as“computedfor theyears
185to 188 of the SeleucidErain Babylon”,i.e. 126to 123 B.C. — this presumablyin orderto bring it within the
possiblespanof Hipparchuslifetime (seemy GFH, p.2ff.) andsobuttresshis own aguments.

33 ACT, vol.1,p.145.

34 Treatecby Neugebauein HAMA, I B, p.474f., andelsavherein this eccentricallyorganisedvork.

35 Cf. note30 above, pp.99& 100.

36 Cf. note8 above p.354.
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note32 above), tablet272 (Kugler)or 122 (ACT) is datedby bothKuglerandNeugebauer
to 104 B.C. at the earliest,i.e., some20 yearslater than Hipparchus'probablelife-span
(seemy GFH pp.2-3). So, asfar asthe dateis concernedthe Bab7ylonianscribeis more
likely to have beencopying Hipparchusthanthe otherway round?” It is all very well for
Toomerto say(p.98in note 30 abore) “Although he could not shaw thatthe tabletsfrom
whichtheaboverelationshipsvereextractedpredateHipparchusKuglerrightly concluded
thatthe priority belongedo the Babyloniangashasbeenamply con rmed by subsequent
investigationsf thecuneiformmaterial)”,but notasinglereferences givento substantiate
this claim, andevenin his laterchapterin the Sachs/olume(seenote8 above) all Toomer
candois to reiteratehis misguidedbelief andweare a web of implausibleinferencesstill
without adducingary hardevidence.

C4  Thenthereis the matterof the actualformat of this type of Babyloniantablet; it
consistentirelyof lists of numbersanddetailedknonledgeof theworking of SystenB is
necessarpeforethesenumberscanbeinterpretedn ary meaningfulway. Kuglerhimself,
in awork® published10 yearsafter his Die Babylonisbe Mondrecnungin which here-
peatgheclaimsmadein theearlierbookaboutGreekborraving from the Babyloniansand
thelatters'priority, neverthelessntroducenewelcomenoteof caution:onp.121hesays,
“Zunachsthatmansichvor einerirrigen Vorstellungzu hiiten. Die obigenWertesindin den
babylonischefafeln nicht etwa als einfacheBeobachtungsgebnisseaufgefihrt; sie sind
vielmehrmit einerReihevon andernGroszenzu einemhochstsinnreicherRechnenmech-
anismusverbunden. So greifenin der Tafel SH.272die numerischerElementevon nicht
wenigerals 18 Kolumnenwie RadereinerMaschineineinandel [“First of all onehasto
beon one’s guardagainstanerroneousepresentationThe abore valuesarenot presented
assimpleobsenationalresults;ratherthey areconnectedvith a seriesof othermagnitudes
to a highly ingeniouscalculatingmachine. Thusin tabletSH.272the numericalelements
aredistributedinto no fewerthan18 columnslike wheelsof amachin€] Quiteobviously,
without a comprehensi knowledgeof how the “Machine'works no onecouldderive the
periodrelationshipsimply from thenumbersn the columns. Yet evenKugleragreeghat
HipparchusandPtolemydid not know the details of the BabylonianSystemB*® — but in
thatcasehow couldthey possiblyderive theexactperiodswhichthey aresupposedo have
copied?Kugler's very shaly reasoningn thesepagesotonly involvesderying Ptolemys
explicit testimory, but is logically inconsistentn itself. Equally suspects Kugler's claim
(op.cit pp.85-86)thatthe Babylonianswerethe rst to discover the inequality of the as-
tronomicalseasonsa claim he insistson despitesaying(p.86) “Es ist angesichtslieser
Verhaltnissallerdingsrechtmerkwiirdig, dasskeinedieserbabylonischenJahrespunkt-
bestimmungenauf unsgekommtist” [“It isin thefaceof thesecircumstancesurelyquite
remarkablethat none of these Babylonian determinations of the seasonalpoints has
comedown to us’ — my emphasis]andactuallyagreeingthat Hipparchusand Ptolemy
reliedon the Greekobsenationsof EuctemorandMetondespitetheir inaccurag, andnot
on Babylonianones. Theseandotherinfelicities™ afford goodreasorto doubtthewisdom
of Toomers apostolicfervourin promotingKugler's conjectures.

37 seeRawlins, Vistasin Astronomy28 (1985)p.256,for otherinstancesf transmissiorfrom Greeksourcesto
Babylonian.[SeealsoDIO 1.1z6 xA7 & xB10xB11, J.HystericalAstron. 1.2XE1xG4 & fn 73,DIO 1.3fn 266,
andHugh ThurstonEarly Astonomy(Springer NYC, 1994)pp.123& 128.]

38 |m BannkeisBabels 1910.

39 Die BabylonisteMondrechnung pp.52-53.Thereis, in fact,nogoodevidencewhatsogerthatHipparchusand
Ptolemyknew ary moreaboutBabylonianastronomythanthe occasionaborroving of someeclipseandplanetary
obsenations;certainlythereis no hintin the Aimagestor elsavherethatthe Greeksknew arything aboutthestructure
of Babylonianlunartheory

40 E g., his suggestion(p.51) that Hipparchuswas not astronomicallyactive before the mid 2nd centuryB.C.
(on this, seemy GFH, p.2) or that (pp.103-104)the Babylonianswere aware of the phenomenorof precession
(categorically deniedby Neugebauein HAMA, pp.369& 543note13,who, incidentally throws doubton anotherof
Kugler's cherishedeliefs,namelythatthe authorof SystemB wasKidinnu — in HAMA, p.611we readIt is notat
all evidentthatthe colophonsn questionmeanthatKidinnu is the architectof SystemB”).
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& at15, justaswe nd 3 in xF2. However, a 1¢° endingfor would produceanull  cell
at4&, whichisin fact lled (seexF2). And 09" is too unroundedor Hipparchos.So,since
Hipparchosis known to have usedeighthsof degrees(07°1/2, evidently interchangeably
with 08" seeDIO 1.3fn 251),thenaturalconclusioris thathis mainobseratory's adopted
endedn 08°. Ontheislandof RhodogwhereHipparchoobsered: Almajes.3&5,6.5),
this hasto be 36 08°N. GoingclockwisearoundRhodoslsland,its 4 major cities were>*
Kamiros( =36 20°N), lelysos( =36 24°N), Rhodoscity ( =36 26°N), & Lindos(
=36 05°N). Thus,ourresult( =36 08°N) unambiguouslydenti es Hipparchos'city as
Lindos. Accordingto the Army Map Servicé® thereis a hill 371 m high, just (3 1/2 nmi)
NW of Lindos,at =36 08N, neartheancienttown of Kalathos(modernCalato).
F4  Thereare several simplewaysto con rm our nding for Lindos. First, we turn
to HipparchosComm(his sole surviving work), where— thoughmary stars' positions
aregiven crudely(to whole degrees)— 10 declinationd® shaw fractions(R.Newton 1974
p.339). Again,we nd null®” cellsfor 12° andfor 15°. Adding (to our previoussample)
thesel 0 starsfrom HipparchosComm we have (dropping® the00°, 1%, & 5¢° cells,asin
fn 37) aHipparcharsetof 24 stars the actualfractions-distrilution of whichis: 0 (129, 0

into the 2P cell (for ), we mustaddthe associateghrobabilities(xF2): 1/24+ 1/10= 17/120.Thefull _expected
distributionis generatedh the samefashion(displayingnullsat 12° & 15°): 17/120(00°), 1/6 (1¢), 0 (12°), 0 (157,
17/120(20%), 1/15(24%), 19/120(30P), 1/20(36°), 1/20(40P), 1/12(45°), 3/40(48°), 1/15(50°).

33 It is worth notingthat, hadthese20 databeenobsenedexactly correctly(& neverrounded)15%of themwould
have endedupin the 15° cell. SeexF9.

34 GD 5.3.34(Nobbe1843-52:16, Miiller 1883&1901p.837,0r E.Steenson1932ed. p.114)givesfor Rhodos
Island (latitude & longitudeeastof the Canarylslands): PanosAkra (35 11/12& 58 ; Nobbe2:16 has58 1/3),
Kamiros (35 1/4 & 58 1/3), Lindos (36 & 58 2/3), lelysos(36 & 58 1/3). As revealedin Rawlins 1985G
(pp.261f),ancientscommonly derived their geographicamanuals' lists from klimata datafor longestday M .
Presuming35 15°N (grosslyerroneousjs ascribalerrorfor 36 15°N, we nd thatall four GD Rhodos aremere
calculationsrom M = 14h1/2(M /2 = 108 3/4),usingtan = cosM /2)/tan , where =23 51° (Eratosthenes),

=23 11/12(earlyHipparchos)and =23 2/3(lateHipparchos).The3 calculationgroducerespectiely (round-
ing to the nearestl/12thof a degree,asthe GD alwaysdoes): =36 00°, =35 55°,& =36 15°. (Notethat
Straboattests =25400stades= 36 1/4for the HipparchosRhodosklima. SeeDiller 1934andRawlins 1985G.)

35 A.M.S. M506 Balkans1:250,000,“Scarpanto-RhodosSheetG18, (1948). (Originally compiledin Britain:
Royal Engineers1944.) The Army Map Serviceis now the US “DefenseMappingAgeng/”.

36 Thereare12fractionaldeclinationsn HipparchosComm but two of thesestarsalsoappeain Almajest7.3.

37 Exceptfor 36 08°N andthe 35 5&-36 01°N interval, all otherpossibleRhodos entailnullsin -fraction
cellswhich arein fact lled. However, =36 0&N is nearera major city than36 0C°N, andHipparchoswasa
manof theworld (xG3). (Southof Lindos, the eastcoastof Rhodosswingssharplyto the west; so, ary site near
36 00°N would beabout10nmifrom thenearestity, Lindos. By contrastat36 08°N, Hipparchosvouldbein the
city's north suturbs.) Making a meaningfulstatisticalchoicebetween36 00°N and36 0&N is bestaccomplished
by thefollowing logic: beforeapplyingthe null-cell test,it wasalreadyknown that36 00°N would not be testable
(sincenonull cellsatall canresultfrom a00° shift of Z 's original fraction-endingvia eq. 1). However, Hipparchos'
nest known precisionfor geographicalatitudesis 1 /12, sameas Ptolemys standardGD precision. (E.g., =
23 55° for Elephantindslandat GD 4.5.70is probablyfrom Hipparchossinceit equalshis rst adoptecbbliquity:
fn 18.) Thus,36 OGN would have beenHipparchos'formal — if he believed that his latitudewasin the range
36 0O°N  2° (5 possiblewhole-arcminendingsout of 60). However, thea priori oddsarebut 5/60= 1/12thatsuch
anendingis true; in the other11/12of a large sampleof suchcasesthe null-cells-testlter will revealthe genuine
value(sithat maytake. And thereis further evidenceagainst = 36 0G°N, namely the comparisorof expected
distribution (for 36 0C°N) vs. obsened distribution (xF4 & fn 38), for the cells from 12° through4&®. The 00",
10°, & 50° cell-countswereof courseruinedby roundingin the Comm Thus,we subtracttheir sumprobabilities
from unity anddivide into 10to nd the true probabletotal of Commstarsto add onto the previous sampleof 19.
This patchvork totalis 34.79for =36 OC°N. For =36 08N, it's35.00.For =35 58N, it's 33.47. Sothe
expectedcell-countsare,for =36 08°N: 0(12°), 0 (15°%), 4.96(209), 2.33(24%), 5.54(30°), 1.75(36"), 1.75(4c°),
2.92(45%), 2.63(48°). For =36 00°N: 1.42(12), 2.27(15"), 2.55(20P), 2.83(24°), 3.40(3(°), 2.83(36"), 2.55
(40P), 2.27 (45", 1.42(48). For =35 58N: 2.20(12), 0 (1%, 3.85(20°), 1.38(24°), 3.30(30"), 3.99(3¢"),
1.24(40P), 3.58(45°), 3.30 (48). Vs. the distribution of xF4, we have -square:4.9( =36 0&N), 10.7( =
36 0CPN), 10.9( =35 58°N). TheassociategrobabilitiesP are,respectiely: P = 0.77( =36 0&N), P =
0.22( =36 0°N), P =0.21( =35 5&N). Thelastsolution( =35 5&N) survivesthenull- Iter test— but
it's moreprecisethanary of hundredf surviving Hipparchanexpressiondor angles.Regardless|et us notethat
all 3 solutionsresultingfrom our analysisarein therange35 5&8N-36 08°N, andarethus: [i] in the southerrpart
of Rhodosisland,& [ii] have Lindosastheir nearestity.

38 Of the original 19 Hipparchogleclinations5 werein the now-droppeccells; thus,addingten Commstarsto the
remainingl4 starsyields 24 starsin all.
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options)?* andby 2 (numberof roughnorth boundsfor transitdata)?® still: the oddsare
hundreds-to-hgainsthe ndings herebeingdueto chance.

F Locating Hippar chos'Main Observatory: Lindos

F1  Havingusedheforegoinglogictolocatethelatitude of theobsererofthesouthern
partof the Catalog,DR next decidedto seeif onecould drawv revealinginformationfrom
Hipparchos'surviving explicit declinationdata. These (the error of whosemeanis
virtually null: fn 51 & Rawlins 1982Gn.17)areof far higherqualitythanthestarCatalogs
& . Thus,they presumablyrepresentvork doneat his main obsenratory, nota perhaps-
temporarysoutherroutpost.
F2  Thereareextant20high-qualityHipparcharvaluesof : 18starsn Almajesf7.3;also
Polarisin GD 1.7.4andSchedain Strabo? Droppingthe spurioud’ valuefor Arcturus,
we have 19 data. Thereare 12 permissibledegree-fractioncells, sincedegree- fths are
usedfor ancientdeclinations. The cell-countg® are: 3 (00), 2 (10%), 0 (129, 0 (159, 1
(209, 3 (24 1 (30P), 3(36Y), 1 (40°), 3 (45°), 2 (48, 0 (50°). This maybecomparedo the
expectedrequeng?® distribution for arandomsetof data: 1/6 (00°), 1/10(1¢P), 1/24(129),
1/15(1%, 3/40(20°), 1/12 (249, 1/10(30°%), 1/12 (369, 3/40(40°), 1/15(45°), 1/24 (48,
1/10(50°).
F3  0On1993/4/8] realizedthattheinformationfor locatingHipparchoshaslain before
our eyesfor two millennia— right therein the -fractiondistribution of xF2. Thekey clue
is thepairf® of nullsat = 12° and15°. Thesewould be expectedif, whenZ obserations
werecorvertedto data(by eq. 1), the automaticdata-contractiorit occurringaroundZ
whole-dgreereadingswascarriedinto the fractions. With this thoughtin mind, it was
easyto seethatif endedn 08°-1(, thennull -fractioncellswould have to occuf? at12°

24 Themostpopularfractionsarethe8 citedatxB3. Using fths aswell canbringthetotalto 12 (xF2). If we add
in eighths(xF3) andtenths& twelfths (DIO 1.1z6 xD9), this bringsthe top possibletotal of allowableHipparchan
degree-fractiongo 24.

25 Theroughnorthen boundaryfor the southen transitdatais, a priori, notlikely to be outsidethe region where
45 < Z < 60 . So,giventhatboundarieextendingover 8 (xE7)all produce > 4, onemustnotethatthe
numberof 8 regionscoveringthis 15 rangein Z is merelyabout2. Dividing high oddsby this amountdoesnot
seriouslydegradethe large unlikelihoodthatour resultsherearethe productof chance.

26 From Strabo2.5.41,we have  Cass North PolarDistance = 31700stadesor 45 1/4, sodeclination =
44 3/4.

27 Hipparchos'Arcturus =31 (Almajest7.3& HipparchosComm1.8.16) thoughthestarsreal =31 17 at
Hipparchos'epoch, 127/9/24(Rawlins 1991Heq.28& xxF4-F5). The 17° errorappearso bebasecbn Hippar
chos'falseAlexandrialatitude plushis sign confusionfor the star's AlexandriazenithdistanceZ . Strabo2.5.38
(partof his summaryof Hipparchos'geographystatesghat Arcturustransittedslightly southof the zenith(positve
Z: seexE3), thoughthe truth is thatit transittedabout5® north (Z =  5°%) of Alexandrias zenithat Hipparchos'

127epoch.SinceHipparchosook Alexandrias latitudeto be =31 05°N (fn 44), this theoryperfectlyexplains
his curiouslyfalseArcturus : takingHipparchos’Z =+ 5° then,byeq.1, =31 05° 5°=31 0. Arcturusis
droppedrom thesamplefor all mainHipparchog& Timocharis)analyse$ere.(Regardlessinclusionof its whole-
degreeendingwould upsetnoneof this papers conclusionsSeee.g.,fn 49.) | notethe provocative coincidencehat
this worstdeclinationof the Almajest7.3 sethappengo have by far the highestdeclinationapropermotion.

28 Throughoutthis partof theanalysisjt is importantto notethat (for reasonf analyticconsisteny) all degree-
fractionsfor negative  aresubtractedrom 60° beforebeingenteredntoa  distribution.

29 seethechancedistribution (without degree- fths) givenatxB3.

30 Notethatthe 50° null is accidentaby the 36 08°N hypothesis.But this is not a problemsince: [a] only 1 hit
is expectedin this cell for a 19 stardistribution, & [b] hadthe actual19 declinationsof the samplebeenobsered
exactly correctly(no rounding),nonewould have endedupin the 50° cell.

31 | e.,dueto ancientroundingcorvention(xB3), all databetweerss’ & 05° aresucledinto onecell: thatfor 0CP.

32 Talke the (Hipparchos)caseof endingin 08°. By eq.1, thoseZ endingin 00° would produce endingin
08, whichroundsto 10°. ThoseZ endingin 50° would produce endingin 1&, which roundsto 2¢°. (l.e., 12’ &
15° endingsareimpossible.)ThoseZ endingin 48° would produce endingin 20° — addingmoreto the 20° cell.
ThoseZ endingin 45° would produce endingin 23, which roundsto 24°. Continuingto proceecsimilarly, one
may produceanexpected distribution exhibiting bothnulls aswell asshiftedand-ormeigedprobabilitiesfrom the
Z distribution. E.g.,sincethe 48° & 50 cellsfor Z were(via eq.1 & the 08 endingof , asjustnoted)memged
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D Fits of Pan-Babylonianism

D1  Thetitle of this paperrefersto a phenomenoin Germanscholarshipof the early
yearsof this century well describedby Neugebauet! “The main thesisof this school
was built on wild theoriesaboutthe greatage of Babylonianastronomy combinedwith
anallegedBabylonian'Weltanschauungbasedon a parallelismbetween macrocosnand
microcosm'. Therewasno phenomenoin classicalcosmologyreligion, literaturewhich
wasnottracedbackto this hypotheticakbosmicphilosophyof the Babylonians A supreme
disregardfor textual evidence wide useof secondargourcesandantiquatedranslations,
combinedwith a preconcaied chronologyof Babyloniancivilization, createda fantastic
picturewhich exercised(andstill exercises)a greatin uence on theliteratureconcerning
Babylonia” [my emphasis]. Ironically enough,Neugebauegoeson to praiseKugler's
Im Bannkeis Babelsfor demonstratinghe absurditiesof this “Pan-Babylonianism/(by
collecting“17 pagesof striking parallelsbetweenthe history of Louis IX of Franceand
Gilgamesh shaving that Louis IX wasactually a Babyloniansolarhero”), and suggests
thathis “exampleshouldbe studiedby every historianbecauseét demonstratefar beyond
its original purposehow easyit isto t alargebody of evidenceinto whatever theory
one has decided upon” [my emphasis]. It seemsto me that, at least partially in the
restricted eld of the history of ancientastronomy "Pan-Babylonianismis in dangerof
beingrevived,andthatcertainlythetwo tendencie$ have emphasize@bove arestill very
muchin evidence. My paperis an attempt(probably foredoomedto failure, given the
entrenchegposition of the Americanestablishmefit in the history of science)o protest
againstthesetendenciesindto entera pleafor a morebalancedview of the relationship
betweerGreekandBabylonianastronomy Justbecaussomeparametersurnoutto bethe
samein both(or, to putit moreaccuratelyparametershatappeain Greekastronomycan
be derived by modernmethoddrom the Babyloniandatapresered on selecteccuneiform
tablets),we arenot justi ed in simply assuminghat the Greekscopiedthe Babylonians
(or vice versa), particularly as the textual evidenceof the Almagest speci cally tells us
how the resultswere actually obtained. Over 20 yearsagoin my EGAA (pp.165-175)
I discussedat somelength possibleborronvings by Greekastronomergrom Babylonian
sourcesand“the dif culties inherentin theutilization of Babylonianmaterial’(p.171),and
cameto the conclusionthatanalysisof the evidenceshavedthat“astronomicaknowledge
developedindependentlyin accordancewith the different aims of the Babylonianand
Greekastronomers(p.175). Giventhetotally differentstructureof thetwo systemgGreek
astronomyright from Pre-Socrati¢imes,exhibited anessentialllgeometricabpproacto
anoverall pictureof anorderedcosmoswhereaghe Babylonianastronomersisedstrictly
arithmeticalmeansto manipulatethe sequencef the phenomendhey wereinterestedn
— mostly horizon phenomendsee DIO -J.HA 1.2 xE3 & xG3] suchas rst and last

41 TheExactSciencesn Antiquity, 2nded.,1957,p.138.

42 Unfortunately Toomeris a very in uential gure in this, andary ideahe caresto oat is eagerlytaken up by
othermembergeithersingly orin pairs— seeabove: xC1)— evenhiserroneousnes.Thus,in apaperin Centaurus
18(1973)6-28,heattemptso prove thatHipparchus'chordtablewasdifferentfrom Ptolemys by beingbasedn a
circle of radius343¢ (=57 .3), asfoundin Indiansinetablesjnsteadbf 3600 (= 60 ); his argumentatioris largely
circular (assumewhat you want to prove, andthenuseit to “prove’ your assumption)the gures do not support
his thesiswithout somewildly speculatie assumptiongseeDIO 1.3 eqs.1920, 23,24 & especiallyxP2], andthe
comparisorwith Indiansourcess farfrom corvincing. Not only this, but Toomerhimself,sometenyearslaterin his
translationof the Almagestp.215note 75, actuallyrepudiatesis earliersuggestiorby saying,“Thesecalculations
notonly vindicateHipparchus'computationahbilities, but castdoubton myclaim thathewasoperating with a chord
table with baseR = 3438 [my emphasis]. Yet Neugebauetin HAMA pp.299-300)acceptsToomers fallacious
thesisin toto, andsuchis the prestigeof this unwieldy work (seethe rave reviews whenit rst appearedby Aaboe
in Isis 69, 1978,by ChandrasekhandSwerdlav in Bull. Amer Math. Soc.84, 1978,andby Hartnerin JHA9, 1978
— aslightly morejudiciousappraisals givenby Mercierin Centaurus22, 1978)thatit is likely thatthis errorwill
continueto be repeatedy future historiansof science.[SeeDIO 1.3xP4.] In the sameway, | fear that Toomers
uncritical acceptancef the falsenotion of wholesaleand unacknevledgedGreekcopying of periodrelationships
from the Babyloniangs destinedor similar repetition— aswill be,no doubt,his inventionof a Babyloniantrip by
Hipparchus.
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visibilities of the moon and planets,but also including eclipses— to enableaccurate
predictionsto be madefor astrologicakndcalendariqurposes)andin thelight of further
research] seeno reasonto changethis assessmentlt doesnot seemat all strangeto
me that the two systemsshouldarrive at identical resultsas regardslunar periods|e.g.,
HAMA p.310eqgs.2-4],independentiandperhapsven at the sametime (althoughon the
available evidencel shouldgive priority to the Greeks);rather it would be far stranger
if they differedto ary signi cant degree,if oneassumesn equallevel of competencén
the practitionersof both, working on exactly the samephenomen&® Of coursetherewas
someborroving from Babylonianastronomy PtolemymentionsBabylon,the Babylonians
or the Chaldeangsynorymouswith the Babyloniandor Greekwriters)abouttwentytimes
in the courseof the Almagest including the passagen Alm. iv,2 wherehe explainshow
Hipparchusarrived at his lunar periodsby comparinghis own obsenationswith Chaldean
ones; Ptolemy also usesthree lunar eclipsesof 721 and 720 B.C. in his calculations
concerningthe rst lunar anomaly(Alm. iv,6), othersof 491, 502 (Alm. iv,9), 383, 382
(Alm.iv,11),621,523(Alm.v,14),andafew planetaryobsenations(of Mercuryin 237and
245, Alm. ix,9, andSaturnin 229, Alm. xi,7), all from Babyloniansource$* The paucity
of Babylonianplanetaryobserationsthat might be of useto Hipparchusand Ptolemy
is particularly notevorthy; even the threecited above are all from the Seleucidperiod
(and Ptolemyis well aware of their shortcomings— cf. Alm. ix,2), andthereare none
at all for Venus,Mars, and Jupiter The reasorfor this is that the planetaryphenomena
that interestedthe Babylonianastronomersvere mostly horizon phenomenawhich, as
Neugebaueremarks®® were“leastsuitedfor [sic] Ptolemys needsandfurthermoresubject
to the greatesbbsenrationalinaccurag”. The eclipseobserations,too, that Hipparchus
andPtolemyborroved from the Babyloniansphviously hadto be selectedwvith greatcare
(Alm. iv,9), owing to the dif culties of accuratedime measuremerih ancientastronomy;
Ptolemyhimself draws attentionto this asit affects Greekastronomyat the beginning of
Alm. v,14, anda recentpaperby StephensoandFatoohf® emphasizeshe inaccurag of
Babyloniartime measurement- accordingo this(p.266),“the meandiscrepang between
measuredand computedtime-intenals is somel2 dey or almost50 [time]minutes”, and
they goonto remark(p.267),“Typical errorsof atleasthalf anhourin measuringntervals
of nomorethansix hoursrepresents poor performancéy ary reasonablstandards.

D2  OtherGreekborravingsfrom Babylonianastronomyareof a moregenerainature:
the useof of the sexagesimalsystemitself is a certainexampleof suchborroving, and
Herodotusmay be right whenhe saysthat the Greekslearnedaboutthe gnomonandthe
division of thedayinto hoursfrom theBabylonians'” buttheidea(espousetly Kuglerand
mary others)thatthe Greeksderivedtheir stellarnomenclaturéespeciallyof the zodiacal

43 | have never understoodthe aversionof scholarsto recognizingcoincidencesjnsteadthey go to enormous

lengthsto fashionhypotheticalconneions in disparatesystemson the imsiest of “evidence'. Thus, becauséne
nds theratio 3:2 for thelongestandshortesdaylightplayingaroéle in Babylonian,Indian,andChineseastronomy
Kugler (in Im Bannkeis Babelspp.119-120jumpsto the conclusion‘wennwir nicht ein SpieldesblindenZufalls
bzw mensalicher Wilkur annehmerwohlert [*if we do not wantto assumean exampleof blind chanceor else
humanarbitrarines§ — my emphasisthat“der Ein usz derbabylonischemstronomiebis nachChinahintiberund
bis ins Pandschalhinabgedrungeist” [‘the in uence of Babylonianastronomypenetratedight to Chinaandinto
the Punjab”]— which seemgo me muchmoreunlikely thansimplecoincidence.

4 Becauseof Ptolemys wordsin Alm. iv,2, and becausehe expresslystatesthat Hipparchusalso madeuse of
the lunar eclipsesin 502 (Alm. iv,9), 383 and 382 (Alm. iv,11), it is generallyacceptedhat Hipparchustoo had
at his disposalall the Babylonianobsenationsthat Ptolemymentions. [Ptolemy citesno Babylonianobsenations
subsequertb Hipparchus.]

4> HAMAPp.145.

46 *LunarEclipseTimesRecordedn BabylonianHistory', by F.R.StephensoandL.J.Fatoohi,JHA 24 pt.4(1993),
pp.255-267[DIO 1.3fn 223estimatesheroot-mean-squarerrorofthe  382-381Babyloniareclipsetrio (Alm4.11)
asabouta half hour (Idem thermserrorof the 200-199Greekeclipsetrio is ordmagl0™.) All of which creates
anobvious problemfor 1994Muf a speculatiorthat5th centuryBC Babyloniangpossessed highly accuratdunar
theory (SeealsoDIO 1.2fnn 81&87.)]

[Advice added1997: Consultthe perceptve conclusionof J.Steel&& F.StephensoatJHA 28:119(1997)p.130.]
4T Herod.ii, 109— seemy discussiorin EGAA pp.165-166.
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was largely obsered at the southtip of the island, CapePrassonesivhich is at latitude

= 35 53N (longitude 27 46°E of Greenwich),a gure evidently setat 35 5/6 by the
obserer. (Hipparchosandotherancientastronomersiormally expressedheir parameters
in corveniently roundedfractions. Seefn 37.) Given the large and varying systematic
errorsaffecting this part of the Star Catalog,it is reasonableo supposehat the chosen
transitinstrumentwasportableandwasnot scrupulouslymaintained& checledfor proper
orientation. This sloppinesds probablyrelated(fn 47) to the outsizenumberof whole-
degreeZ thattheobsererrecorded.

E5 For randomobsenrationsof Z, we would expectthe fraction-cellsto exhibit the
samefrequeny distributior?! alreadysetoutin xB3: 53 (00°), 40 (1), 26 (15°), 40 (207),
53 (30°), 40 (40P, 26 (45%), 40 (50°). Insteadfor =35 5N, theZ data,reconstructed
by the mathof xE1 & xE3, resultsin: 75 (0¢°), 39 (1), 27 (159, 30 (20‘?7 57 (30, 37
(40°), 23(45), 29 (50°). Forthewhole-dgreeentry standard-déation = N pq= 6.64,
sinceprobabilityp=1/6,g=1 p=5/6,& N =317stars;n =75 hitsis 24%, same
astheentireunprecesse(briginal Hipparchos)Catalogs whole-dgreefrequeng. This
is far above the random-pro le expectednumbey N p = 53 (moreexactly: Np = 317/6=
525/6), 17%. Indeed the normalizeddeviation = (n Np)Y =(75 317/6)/6.64=
3 1/3— which corresponds$o oddsof morethan1000-to-1againsthewhole-dgreetotal
n =75having occurredmerelydueto chance.

E6 DR laterdiscovered(1993/4/11)thatthereis an even morere ned correlationbe-
tweenl[a] size(southerlinessdf Z, and[b] the percentagef whole-dgree-cellZ. Exam-
ining the317southerrstarsin cumulatve stagegstartingatthehorizon),one nds thatthe
statisticalsigni cance, of the south-sk whole-dgreeZ excesspeaksatabout = 18

or Z =54 . To beprecise:in the southerrportion of the Catalog,of the 209 starswhich
aresouthof = 18 ,58stars'Z fall?2 into[Shewhole-deg]reecell,23 wherethe expected

numberwould be 209/6=345/6. Since =" Npg=5.39then =(58 209/6)/5.39=
4.30— thus,oddsof about60,000-to-1.

E7  Examiningthenumberofwhole-dgreeZ , fromthehorizonupto anywherebetween
Z =49 andZ =57 : one nds that exceeds4 — which corresponds$o oddsof over
15000-to-1. Whenevaluatingthe signi cance of suchodds,one mustof coursetake into
accountthe rangeof option-choiceqobliquity , latitude degree-fractionsfransit-data
north-bound)that went into the hypothesizedcenario. But even if onedividesby 2 (
options)and by 10 (ordmagthe numberof commonancient-rounded degree-fraction

21 Actually, aswe will seelater here (xF1), Z obsenationswere probablywritten more nely than celestial
latitudes  (sinceancientsnormally used fths of degreesfor equatorialcoordinates:Almajest7.3). But this will
have no effectatall uponthe countin thecrucialZ whole-dgree-cell.

22 Thefull 209stardistribution: 58 (00°), 24 (1), 18 (15%), 15 (20°), 35 (3°), 27 (407, 17 (45°), 15 (5¢°).

2 These58 transfomations,from Catalog( & )to & Z, arethe reverseof reality Checkingthe real
transformationsfrom obseredZ & toCatalog & , one nds that(primarily becausenost cell-rangesare
smallerthan the whole-dgree cell's) someof the 58 starsdo not succeed. However, sincethe latter part of the
slide&hide hypothesismeges 15° longitudefractional-endingsvith 20°s, and45°s with 40°s, this malesfeasible
thetransformationgor, e.g.,PK728& PK859. Also, the Catalogettendedto avoid 45° fractionalendings(a point
notedat R.Newton 1977 p.248& GraBhof 1990p.85with respecto — andcon rmed in the currentanalysis
asregards ); this habitassistsa few morewhole-dgreeZ placesto yield the Catalogposition— e.g.,PK790&
PK842. Permitting to be expressedo the mostbasicstandardancientprecision(xB3), aswell asdegree- fths &
(correspondingo half-timemins)degree-eighthswe canspecify54 starswith integral Z (00° ending)which could
have transformedo the Catalogs ecliptical coordinategAlmajest8.1). (If we allow degree-tenths57 stars.) One
moreif PK964is added(fn 20). Accountingfor the smallercell-rangesiotedabove, we would expectto loseabout
5 starswhenreversetransformationsirechecled (we areimplicitly assumingorecisejnfallible Hipparcharsphtrig
computersywhichis unrealistic);andthisis roughlywhathasbeenfound. Sothehigh odds(againsthanceproducing
ourresults)persistthoughthis checkis actuallysuper uous sincetheanalyse®f xE5XE6 have alreadystatistically
establishedhe correlationbetweerthe Catalogs southen partandZ whole-dareefractionsfor =35 50°N. The
strengthof the excessin our Z whole-dgree-cellcanbe underscoredby noting thatits memberscomprise58 out
of 209 data= 28% (vs.17% expected:xE5 or xF2), similar to the (unprecessedjlipparchos00° ratesfor north &
zodiac ([95 + 94]/[359+ 344]= 27%)or north  (108/359= 30%).
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following test: [a] convert (by sphtrig) all southernstars,from their ecliptical Catalog
positions, into the hypothesizecbriginal equatorialpositions(rt asc & decl ), and
[b] then(choosinganassumed/alue for the obserer's adoptedobsenratory latitude )
recover the obsered zenithdistancesZ, and[c] nally, in that setof data,look for an
empiricalexcesgxAl) populationin thewhole-dgreeZ cell (i.e.,thereconstructed that
fall into therange55° to 05°).

E2 SinceHipparchoshad used?2 different obliquities® during his careey both were
tried. It wouldtranspirethattheearliervalue, =23 55°, wastheoneusedby Hipparchos'
mathematician$or the sphtrig equatorial-to-eclipticalransformationgthe reverseof the
sphtrig transformationof the modernecliptical-to-equatoriateconstructiorperformed
hereat XE1) requiredto producethe southerrpartof the Catalogfrom the original transit-
instrumentbobsenrationsunderlyingthe publisheddata.

E3 Itiswellknovn'® thattheancientsieterminedelestiabbjects'declinations justas
modernastronomerslo: obsenre theuppertransitzenithdistanceZ (positive to thesouth),
andthensubtractit from theadoptedatitude of one's obseratory Simplearithmetic:

=z 1)

which mayberewritten: 7 = @)
Thus,oncethe declinations areregeneratedsphtrig of xE1) out of the Catalogs eclip-
tical data,we needonly subtractthemfrom anassumedatitude , to nd the fractions-
distribution of theraw Z datawhich areherehypothesizedo underliethe southerrpartof
the Catalog.
E4  Almostimmediately(1993/3/23)DR foundthat, if the obserer's endedin 50°,
thereis aspectaculagxces®f starsfallingintotheZ whole-dgreecell.?° SinceHipparchos
workedontheislandof Rhodosthenaturakuggestiois thatthesouthermpartof theCatalog

18 Theearlierof Hipparchos'two long-adoptedbbliquitieswas =23 55° (fn 34); later, Hipparchosswitchedto
the muchmoreaccurateobliquity, =23 40°. Detailsin Rawlins 1982CandDIO 1.1z6 fn 21,DIO 1.2 fn 104,
DIO 3n 70. (Explicit ancientattestatiorof 23 55° citedat Rawlins 1985Gfn 6.)

19 Almajest1.12,5.12-13.A byproductof the currentpaperis veri cation thatthe procedurePtolemyreportswas
indeedstandardor ancientscientists.Thisis thebasisof a DR argument(fn 6) thatPtolemys declinationsverenot
hisown. (SeealsoxF9.)

20 Asan example,we examinethe starPK805, Eri. (The signi cance of this star's hugeerrorsin position &
magnitudeareintelligently analysedy Graf3hof 1990pp.170-171.PK8055 ratingas1stmagnitude— mindlessly
copiedby Claudiusindoor Ptolemy— was obviously due to an early confusionwith Achemar) ObseredZ =
84 (sousing =35 5/6ineq.1lyields = 48 10, andobsered =27 . Thus,for =23 11/12(fn 18&
fn 34), sphtrig calculation-transformatiofrom equatoriako eclipticalcoordinateproduces: =357 33.9& =

53 30°.1— whichroundto =Psc27 1/2& = 53 1/2; Ptolemyadded? 2/3to ,leaving: =Ari 0 1/6.
Thesearepreciselythe coordinatesve nd in the StarCatalog(Almajest8.1; Manitius1912-32:57 andToomer
1984p.386).

Anotherexampleis perhapaffordedby PK964,astarlistedin the Catalogasm = 3, thoughno starof suchbrightness
existsnearthe givenplace.(PK964hasbeennotedasanomalougor over 1000years:PK p.112.) DR proposeshat
PK964may actuallybe a bungledversionof Cen(real 126.3coordinates: =157 06°, = 39 0&), astar
alreadylisted(uncontraversially: PK p.118)asPK960. Assumeobsenredvaluegrathertypically-roundedfor Cen:
=10h7/12,error =+ 6".6 at Catalogepoch( 127/9/24,in 27);andZ =75 ,error Z =+3°( 126.3
transitat C.Prassonesi, =35 53°). Thus, =158 3/4,whileeq.1gave =39 1/6. Transformation(again,
=23 11/12)gave: =179 56°& = 43 44 whichroundedto =180 & = 43 3/4. (Notethatthe
otherHipparchosCataloglisting for Cen,PK960,doesgive precisely =180 : PK p.94.) Hipparchospriginally
expressingor computing)the in “steps”’of 15 each(Neugebauet975pp.302,669f,1049),correctlyput atthe
startof the13thstep.But, therewaslateraunit-mis-stepduringcorversionof stepsinto degreesfor theCatalog: =
1315 =195 . TheHipparchosCatalogpositionof PK964wasindeed(PK p.94): =195 & = 43 3/4.And
PK964is theright magnitudgCatalogm = 3) for Cen: pre-etinctionm =2.60; 126.3C.Prassonesiulmination
null-dustpost-etinction = 3.12. (Onemight possiblyarguethatour =180 versionof PK964is Vel, the
brightestseemingly-omittecstarin the Catalog: m = 2.69, =3.19. Real 126.3coordinates: =140 05°,
= 39 05°. Thisstars 126.3C.Prassonesi-transit = 74 55° is in factcloseto 75 ; but, sincethestars is
nowherenearl58 3/4,onemustthenproposeheaccidentabccurrencef two large Hipparchos-calculatioerrors,
notthe Cenhypothesis'singleslip. [But seeretractie conclusionat DIO 4.3 z14.]) Suggestiongmplicit in the
speculatiorthatPK964= Cen:[a] At leastsomestarobsenationsweredoubled.(Similar occasionatioublingsin
Ptolemys geographicatecordsarenotedby Rawlins 1985Gxx8&10 & fn 6.) [b] ThecountatxES mayben =76.
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constellationsfrom the Babyloniansis almostcertainlywrong — rather recognitionof
the zodiacis yet anotherexampleof parallel but independentand perhapscoincidental,
developmentin thetwo astronomie4® Whatthis paperis concernedo stresss thatthese
borrowvingsdo not include detailedknowledgeof the variouslunar periodsderivablefrom
Babyloniancuneiformtablets,asso mary recentcommentatorgassumepeforethis myth
becomesstablishedact, a caveatshouldbe enteredaboutthe shaky groundson which it
is beingconstructedandthe dubious'reasoningthat seekgo justify it. It took the Great
War of 1914-1918&0 putanendto the rst outbreakof Pan-Babylonianism— let ushope
thatanothemwaris notrequiredto stopthe presenirruption!

D3  Finally, | shouldlike to draw attentionto somewise wordsby W.R.Knort*® which
shouldbetakento heartby all historiansof ancientsciencgp.163): “Thesethreeexamples
from the studyof Euclid turn aboutacommonmethodologicatecommendatior— thatthe
historianof mathematicshouldgive priority to the critical examinationof thetexts before
undertakingawiderexplorationof theirphilosophicarndmathematicalami cations. This
may soundtoo obvious to warrantspecialcomment. But the combinationof fragmentary
evidencewith a subjectareareadily associablevith modern elds of mathematicsand
philosophyhasmadethestudyof ancientmathematican arenafor ambitious inter preta-
tion, where reconstructionoverwhelmstextual criticism. Theresulthasbeena striking
useof intentionalistterminologyin accountssoheavily dependenton the critics' special
predispositions(mathematical or philosophical),that the ancientauthors could hardly
have actually intended what is claimed for them.” Substitute astronomy'for ‘mathe-
matics' and “astronomicalfor “mathematical' andthis describeghe situationin the eld
of ancientastronomywith greataccurag — particularlythewords| have emphasized®

Publishers Note
Exceptfor several braclettedinformationalreferenceso DIO & J.HystericalAstron.,

insertecby DR attheauthorssuggestiomnd(asalsothe DR-insertedsubtitle section-titles,
authorbio, & institutionalidenti cations of scholarsyappraed by him at the proof-stage,
the foregoing text is effectively identical to that offered by the author(1994/1/5)to the
Editor-for-Life of the Journal for the History of Astonomy The EfL, typically, refused
evento refereethe paper. (Furtherdetailsof this incidentwill appeaiin DIO 4.2) l.e.,
if Muf a control of apthistory-of-sciencgournaldumwerestill asinescapablybiquitous
asformerly, backin themediezal EraBD (BeforeDIO ), thenDicks' revealinginformation
& critical insights— andhis right to publishthem— might have beenlost forever.

48 Cf. EGAA pp.163-165.

4% |n achapteentitied" WhatEuclidMeant: OntheUseof Evidencen StudyingAncientMathematics'pp.119-163
of thevolumecitedin note5 above.

50 | wouldcommenaheseespeciallyto theattentionof Toomer who, in histranslatiorof theAlmagest(Duckworth,
1984)on p.176note 10, with breath-takingarrogancalismissesPtolemys accountin Alm. iv,2 as“not historically
accurate” andprefersinsteadhis own wildly speculatie views.
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Tablel: ColumtusLandfall TheoryScorecard

Islandis surroundedy areef
Large harborbetweerreef& island
Forti able peninsula

Saw mary islandsfrom | . . .

10 | ... andheadedor largest

11 | Froml toll is 5-to-7leagues

12 | N-Scoastof Il faced

13 | N-Scoastof Il is 5 leaguedong

14 | E-W coastof Il is 10+ leaguedong
15 | Canseelll from Il

16 | Fromll tolll is8or9leagues..
17 | ... almostE-W

18 | Coastof lll runsNNW-SSE

19 | Harbor2 leaguedromendof il . ..
20 | ... with two mouths

21 | NW of harbor partof Il runse-W
22 | Coastof lll is 20+ leagues

23 | Six hourssailingfrom Ill to IV

24 | Nendof IV liesE of lll

25 | Coastof IV runsW . ..

26 | ... 12leaguedo C.Hermoso

27 | N endof IV hasmary pools

28 | WSW, C.Isleoto C.Verde x

29 | C.Verde x to Raggeds 23 leagues
30 | WbyS,C.Verde x to Ragged

31 | FromlV tol is 8 leagues

Total Score:
AverageScore:

# Columtus's Description Pl| Sa| Co| Wa | Ca| Eg| Gr
1 | Sawlight 1492/10/1110PM (LAT)

2 | Islandis well watered

3 | Largelagunain themiddle

4 | WentNNE alongl! ...

5| ...toother E part

6

7

8

9

OQWWNNNOWWWOWOWWRWOORWWRFPWRERNWNWE

WOPWWNNOONWWWRWWWWENWWNWNONWWWNWW
OWIPWWNNOONWWWRFRWWWWEPNWFRWWNENWWOERLDNPE
OQO|OWWNNNOWWWOWOWWRWOOONENEPENWWWWNW
NN WRPOOFRPRWNRPRPONPEPRFRPWONWRFRONONRPONWWWWNREREWW
ORP|OOCOOFRPRWNOOWWRWWWWWNRPREPNOWRONWWWEER
ON|OCOOCOPFRPWRPFPOORFRPRPFPWORPROONWWWWWNWWENWW®WLE

Ny
N o
= o
= o
© ©
= o
= o
=

In this Scorecardabbreiationsareadoptedor obvious spacereasons.The scoring
system(from 0 to 3): 0 = doesnot t thelog (Columhus's Diario), requiresassumptiorof
transcriptionerror; 1 = poor t to the log, requiresunusualinterpretation;2 = reasonable
t with thelog; 3 = perfect t with thelog. (Furtherdetailsbelov at xD2.) Islands(in

orderof discovery): | = SanSahador Il = SantaMaria, lll = FernandinalV = Isabela.
(This papers ultimateidenti cations: Plana= | = SanSahador Acklins-Crooled = Il =
SantaMaria, Long = Ill = FernandinaFortune= 1V = Isabela.)The sevenvying theories

(regardingthe identity of | = SanSalador),which arebeingscoredin the above Tablel,
are: Pl = Plana,Sa= SamanaCo = ConceptionWa = Watlings,Ca= Caicos,Eg = Egg,
Gr=GrandTurk.

Note: Figures1-8, referredto throughouthe text, will be foundbelov at pp.25-28.
Theseeightillustrationsare basedupon modernmapsand-orDiario descriptionsof the
areadn question.
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2 = 13. Eitherway, thediscrepang is statisticallysigni cant for df = 5.
C5 The upshot: using the RN slide&hide hypothesiswe nd for the northernand
southernstars,compatibility betweenthe longitudesand latitudes. The exceptionis the
zodiac. However, it was proposedyearsagoby DR on completelyindependengrounds
that the zodiaclongitudesand latitudesare not from the samesetof obsenations. (See
Rawlins 1982Cpp.369-371.)
C6  Follow-up: ? testd® shaw thatall threelongitudepro les (north,zodiac,south)are
statisticallyincompatiblewith eachother andall threelatitudepro les arelik ewise,except
thatthe discrepany is too weakto be statisticallysigni cant for zodiacvs. south( 2 =11
for 7 df, soP = 1/6). However, we alreadyfound (xB5) thatthe latteris consistentwith
randomnesw/hile theformeris not. Thereasonableonclusionis, then,thatall 3 portions
of the Catalogwereobsened underdifferentconditions;thus,the north,zodiac,andsouth
portionsof the Catalogrepresenindependensamplesperhapsakenby 3 membersf the
sameRhodosteamof astronomers.

D Randomness:Hipparchos' Possessiomf Sph Trig

D1  The explanationfor randomnesstiomination(xB5) of the southernportion of the
Cataloghasbeenaroundfor years. It is simply: thesestarswere mostly obsered with a
transitinstrument(the sortdescribedat Almajest1.12),not the armillary astrolabg Alma-
jest5.1)thatwasusedfor themajority of the Catalogs stars.Rawlins 1991Hfn 25 already
suggestel§ this theoryfor afew patchesf southerrstars.

D2  Thereasorthiswill producerandomCatalogfractionsis that,whensphtrig is used
to transformequatoriatoordinateso eclipticalcoordinatestheresultingfractionswill not
be subjectto eyeballing’s naturaltendeng (xA1l) to producewhole-dgreemeasurments.
(Thisproclivity is thebasisof the RN fractions-frequengcpro le for thenon-souttsections
oftheCatalog.)Thus,randomnesi thesouthermpartof theCatalogseclipticalcoadinate-
fractionsprovides hitherto-unperceied evidencefor the existencé’ of sphtrig in the 2™
centuryBC.

D3  Thisis alsoevidenceagainsthelong-attractve theory(e.g.,GralRhof 1990pp.182,
190-191)thatHipparchosmight have useda globeasan analog-calculatofequatorial-to-
ecliptical transformationin the presentcase)— perhapsn preferenceo computinghis
Catalogs ecliptical coordinatesvia sphtrig. Useof a globe would entail eyeballing the
eclipticalcoordinateshatwentdirectly into the Catalog;andthis would producea notable
excesnf whole-dgreeeclipticaldata,anexcesswhich (aswe sav abose atxB5, xC2,xC3)
is notfoundin the southerrpartof the Catalog.

E Hipparchos' Southem-Outpost Observatory Located

E1 Thetheorythatthesoutherrstarswereoriginally obsered& recordedn equatorial
coordinatescould be expectedto have certainconsequencesSo, DR decidedupon the

15 Thelongitude 2 (df = 5) are: 11.5(north-zodiac)17 (north-south)& 15 (zodiac-south) Thelatitude 2 (df
=7): 17 (north-zodiac)27 (north-south)& 10.8(zodiac-south)Thelastis notsigni cant (P > 0.15).

6 DR rst proposedhis theoryin private correspondencaot later than 1987/12/20. The sparkthat launched
his suspicion: thereare hugegroup-errorsn somesouthernconstellationsvhich appearto be impossiblewithout
presumingequatorialerrors. Doesthis papers nding (southen portionof Ancient StarCatalogoriginally takenin
equatorialcoordinatespartly vindicatethe Muf a opinionscitedat DIO 1.2xI1? DR's view: it is by now obvious
(especiallygiven the non-Ptolemaic = 23 11/120of xxE2-E7)thatvirtually every starin the Catalogcamefrom
HipparchogAlmajest7.1; rareexceptions:DIO 2.3z8 fn 20) to Ptolemy alreadyrenderedn ecliptical coordinates,
no matterwhetheroriginally obsered via armillary astrolabeor transitcircle. (Seealsothe Almajest7.3 passage
notedatDIO 1.2xI1.) Thus,resemblancef Muf a opinionandthe presenpapersresultsis but partial.

7 Thereforethis papemwill hopefullydampertheabsurdongtimeMuf a passiorfor derying thatsphtrig existed
in Hipparchostime. (SeeRawlins 1984Ap.982andDIO 2.1z3xA2 & fn 3.) DR rst realizedtherandomnessf the
fractionalendingsin the southerrsectionof the Catalog(& exploredtherandomness-equatorilitik) on 1993/3/12.
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necessitate®@tolemys knowing destruction of data. For that substantiafraction of the
Catalogwhosdongitudeswvereexpressedvith 15° or 45° endingshefudgedthem(by 5% &
thushid-megedthemwith otherdata— with theresultthatwhenwe now try to reconstruct
Hipparchos'longitudeswe cannotknow for surewhich stars(of thosewith 0° or 20° end-
ingsin Ptolemys rendition)have beenalteredby 5°. Again: understandhatwe aretalking
aboutthe deliberate& clandestinennihilation— forever — of someof the scienti ¢ data
in a classiclegendaryscienti c opus.All this, in orderto hide one's own theft of another
scientistsgreatestvork: theHipparchosstarcatalogwhich Pliny 2.95justly refersto as“a
legag to all mankind”. Question.If Historians-of-sciencdo not regarddata-destruction
& data-theflasscienti ¢ crime,then: whatARE they willing to call criminal?®
C2  Oncethelatitudedistribution's consisteng with randomnesss realized,we apply
the “hide” partof the foregoing slide&hidetechniqueto the 40°-slide-displacedongitude
distributionof xC1 (random)i.e.,we memgethe25° & 55° countswith the20° & 0 counts,
respectiely. Theresultis the following predictedpro le of probabilities: 5/24 (00°), 1/6
(10°), 5/24 (209, 1/8 (30%), 1/6 (40°), 1/8 (50P). In short,this is the expectation-pro leif
RN's hypothesids correct. For 317 southernstars,the expectednumberswould be: 66
(009, 53 (10, 66 (20°), 40 (3P), 53 (40P), 40 (507). Theactualnumbersof starsin each
cell are(Table1): 79 (00%, 66 (10%), 55 (20°), 34 (30, 51 (40°), 32 (50°). Theresulting
2 =10, whichis nota signi cant discord(P = 1/13)for df = 5. (The samecomputation
for the zodiacal& northernCatalogstarswill produce ? = 38 and29, respectiely, both
grosslysigni cant.) Incidentally if we jettison RN's slide&hide hypothesisand simply
testthe southernstarfractionspro le for straightrandomnesgwhich would theoretically
produceequalnumbersof starsfor eachfraction: 53 stars),we get 2 =31 fordf =5
— which is almostexcessiely signi cant (probability P = ordmag1/100,000). Thus,
the southerdongitudefractionsarewildly incompatiblewith straightrandomnesshough
they are compatiblewith a randomdistribution, after application(to it) of the Ptolemy
slide&hide procesdiscareredby RN. (Virtual fractions-randomnesa the southernpart
of the Catalogwasestablishedbore: xB5.)
C3  Anothertest: slide by 40° the actual (not random-theoretical)atitude-fractions
prole (xB5 or Table 2) and then hide-mege the 25° and 55° entries(xC2), in order
to predict the longitude pro le. This transformationresultsin the following expected
distribution for the southerrstars: 72 (00°), 55 (10P), 55 (20P), 40 (30P), 52 (40P), 43 (50°).
Comparingto the actualdistribution (xC2 or Table1), we nd* 2 = 3. Sothe discord
is notremotelysigni cant. (For df =5, P > 2/3.) Thus,the southernstars— which the
extremelyhandsomelHA hadadducedo teardown its RN-satarby splitting the Catalog
samplénto ner portions(lower statisticakigni cance)— haveironically providedinstead
alovely vindicationof his slide&hidethesis: shaving that RN's theoryis correctfor the
Catalognotonly in-the-lagebut in-the- ne.
C4  Wemayapplythe sameempirical-expectation-pro letestto zodiacalandnorthern
portionsof the Catalog,aswell. For the northernstars the actuallatitude-fractiongro le
is (Table2): 108(00°), 29(10P), 33(15%, 39(20P), 75(30%), 36 (40%), 10(45%, 29(50°). The
slide&hide procesgransformsthis into an expectedlongitude-fractionsro le: 72 (00°),
75(10°), 46 (20P), 29 (307, 108(40°), 29 (50°). TheactuallongitudenumbergTablel): 62
(oé’), 61(1(%), 67(2(%), 29 (3P, 95(40P), 45(50°). Whichyields 2 =10;thus,for df =5,
thediscrepang is not statisticallysigni cant. For thezodiacalstars the latitudepro le is
(Table2): 68 (009, 30 (10P), 28 (15%), 33 (20P), 82 (30%), 49 (40P), 20 (45", 39 (50°). The
slide&hide procesgransformsthis into an expectedlongitude-fractiongro le: 61 (00°),
82 (107, 69 (20°), 39 (3P, 68 (40P), 30 (50P). Theactuallongitudepro le (Tablel): 81
(00°), 52(10P), 58 (20P), 36 (30%), 94 (407, 23(50°), and 2 = 160r (without Tauinformata)

13 For anironic answerseeDIO 2.1z3 xC10(& fn 32).

1 Theformulafor nding 2 for severalsampless providedat R.Burington& D.May Handbookof Probability
& Statisticswith Tables1970ed,p.234.W odarczyk1990p.292givesa muchneateersionof this formulafor the
specialcaseof two samples(Proving thelatterexpressiorfrom theformeris afun studentexercise.)
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z2 Columbus's PlanaLandfall

Evidencefor the Plana CaysasColumbus's San Salvador

by Keith A. Pickering*

A Intr oduction

Al Inrecentyearsthemajority of thosescholarsactive in therobustColumhus-landéll
controversyhaveenthusiasticallpointedouthow theirrespectivetheoriesaareabettermatch
with the Diario (thelog of Columhus's rst voyageto the New World) thanthe Watlings
Islandtheorysupportedy mary historiansmostnotablySamuelEliot Morison? Among
thetheoristsareArne MolandeP with Egglsland,Josephludgé with SamanaCay, Pieter
Verhoogwith Caicos Dr. StepherMitchell with ConceptionRobertH. Paver with Grand
Turk, and RamonDidiez Burgoswith the PlanaCays. All thesetheorieshave, astheir
purposethe determinatiorof the location of SanSahador[Columbus's 1% “landfall” —
i.e.,sightingof land]; and,astheirmethodthetracingof Columhus'strackto and-oramong
SanSahador& its neighboringislands. All tracksproposedo datehave inconsistencies
(oftenseriousones)with thedistancesgirections,anddescriptiongprovidedin the Diario.
TheDiario itselfis anabstracof Columhus's centuries-losoriginallog, preparedy (Fray)
Bartolone de Las Casasn the early 16" century; this situationhasgiven rise to a hive
of speculation®n possibletranscriptionerrors,often convenientlylocatedjust wherethey
will doaparticulartheorythemostgood.

A2  Inthispaperl will proposeaneaw trackwhichhasfewerinconsistencieandgreater
delity thanary proposedhusfar;and! will — in anequitabl@ ColumhusLandfall Theory
ScorecardTable1, p.14)— comparethis track to othercurrentlypopulartracks,with an
eye towardratingthevarioustracksvs. thedescriptionsn the Diario; andl will shav howv
the Diario is far moreinternally consistenanderrorfreethanmary nowv suppose.

! Keith Pickering is a scholarof exceptionalmathematical-technicabilities & knowledge,who sharesDIO's
interestin both historical& hystericalastronomy He & his wife Nath live underthe clearskiesof rural Minnesota.
(Address:10085CountyRoad24, Watertavn, MN 55388;phone612-955-3179.)

2 samueEliot Morison, Admiral of the OceanSea 1942;Little, Brown, & Co.,Boston.

3 My knowledgeabldriend Arne Molander(whosecriticismshave contributedmateriallyto theimprovementof
this paper)disagreestronglywith mary of theviews expressedhere. Thosewho wishto hearhis sideof theongoing
landfall debatemay contacthim at 19131RomanWay, Gaithershirg, MD 20879(telephone301-948-7341)whence
ArnefrequentlycirculatesausefulColumtusLandfall RoundRobin featuringa spectrunof viewpoints. TheRound
Robirs printedlist of ContritutorsincludesJoeJudge(SeniorEditor emeritus,National Geographic),Jim Kelley,
& thepresentwriter. Thelist of ObserersincludesCharlesBurroughs(WashingtonArea ExplorersClub), Dennis
Rawlins (DIO), Bradley Schaefer(Yale University, PhysicsDepartment),& John Russell-WWod (JohnsHopkins
University, History Department).Micro Im copiesof muchof the RoundRobincorrespondencareavailablefrom
David Henige,Memorial Library, 728 StateStr, Madison, WI 53706 (phone608-262-6397fax 608-265-2754).
[Note by DR: Correspondenceaflout from the presenipaperis at leastaslikely to appeain the RoundRobinasin
DIO. In fact,somehasalreadyappeareih theRoundRobin— becauseaversionof this paper(subsequentlyevised)
hasbeencirculatingprivately since1992.]

4 [Note by DR: muchof the computemork for Judges importantNational Geayraphicstudieson the Columkus
landfall questionwassupervisedy my late friend, the Minnesotascientist-aplorer RobertLillestrand,of Control
DataCorp. (Lillestrandwasalsothe scientistprimarily responsibldor the 1968-196%recisedeterminatiorof the
northernmospoint of landin theworld, Kaffeklubbenisland,which hadbeenrst reachedy the premierUS arctic
explorer, RobertPearyin 1900May.)]

5 SeexD2.
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B The Transatlantic Track

B1 Therearetwo waysto tracethe trackto SanSahador: forward from the Canaries,
acrossthe Atlantic; andbackward from Cuba. The transatlantidrack hasbeentracedat
leastfour timesin the 20" century: rst by JohnW. McElroy,® in supportof Morison's
work; thenin 1986by Luis Marden! in supportof Judges work. Mardenaccountedor
leaway anddrift, which McElroy hadnot, moving the end-of-tracksouthto thevicinity of
SamandCay;but ayearlater, RichardsorandGoldsmith® usinga morepreciseaccounting
for leeway anddrift, moved the end of track north againto the vicinity of Watlings. All
of theseanalysesvere basedon anisogonicchartfor epoch1500 which wasdravn by
Willem VanBemmelinin 1899° VanBemmelers studywasbasedon extremely sparse
data,however, andits validity is highly dubious(asVan Bemmelerhimselfwascarefulto
point out). We know for examplethat archeomagnetistudiesare not preciseenoughto
supporthiskind of applicationthe mostrecentwork available” indicatesthatthe position
of thenorthgeomagnetipole (NGP)for epoch1500canbe placedonly within aradiusof
some400 nauticalmiles (nmi) at the 95% con dencelevel. This meangshatthe standard
deviation of directionfor a magneticvectorata meanpointon the Earth's surfaceis about
8 degreeswhichin turnimpliesthata singlestandardieviation for the transatlantidrack
is about6 latitudedegrees northor southof the meanend-of-track'! In 1991,Goldsmith
and Richardsortried again,creatingtheir own isogons(basedon the known landfall of
Columtus's secondvoyagein 1493) and using a shorterlength league;this placedthe
end-of-trackin thevicinity of GrandTurk Island?

B2 It is clearfrom this evidencethatregardles®f whatmeanend-of-trackonechooses,
theuncertaintieareat presensolargethatthereis noislandin the Bahamasvhich canbe
eliminatedfrom consideratioron the basisof thetransatlantid¢rack.

C The Backward Track

Cl Thetransatlantidrack beingunhelpful (without, e.g., more accuratésogons) we
areleft with the backward track from Cuba. Columhus spenttime at four islandsin the
Bahamaswhich he called SanSahador SantaMaria de la Concepadn, Fernandinaand
Isabelathenative namesarerecordednly for the rst andfourth, GuanahanandSaometo,
respectiely. (It iscommorfor Columhusscholargo refertothesefourislands, respectiely,
by Romannumerald throughlV. Seeabbreiation-key attachedo Tablel.) After leaving
islandlV, Columhus stoppedat whathe calledthelslas Arenas which aretodayknown as
theRaggedslands.

C2 TheRaggedslandsconstitutehe rst stepin thebackwardtrackfrom Cuba;Ragged
is theonly Bahamdandfall acceptedby all (or nearlyall) Columtusscholarsandincluded

6 JohnW. McElroy, “The OceanNavigationof Columtuson His FirstVoyage”, TheAmericanNeptunel (1941),
pp.209-240.

7 Luis Marden,“The First Landfall of Columtus”, National Geagraphic, November1986,pp.572-577.

8 Philip L. RichardsorandRogerA. Goldsmith,“The Columbus Landfall: VoyageTrack Correctedfor Winds
andCurrents”,Oceanus30 (1987),pp.3-10.

9 W. Van Bemmelen ‘Isogonen-karterfiir die Epochen1500, etc?, Appendixto “Die Abweichungder Mag-
netnadel”,a supplemento Observation®f the RoyalMagneticaland Meteoblogical Observatoryat Batavia, XXI
(1899)Batavia. Mardendid not quotethereferencedirectly. He apparentlyjusedtheisogoniclinesasreproducedn
McElroy's 1941 article,asVan Bemmelerdid not continuehisisogonspast60 W andMcElroy extrapolatedhem.

10 RonaldT. Merrill and Michael W. McElhinney, The Earth's Magnetic Field, 1983; AcademicPress,London
andNew York, pp.84-86& 99-101.

1 Merrill & McElhinney 1983. This study (amongothers)also suggestshat the 15th centurywas a period of
rapid movementof the NGP;thus,evenif we hada betterunderstandingf the positionof the NGP at epoch1500,
its positionmerelya decadeearliermight have beennontriially different. (Curiously our knowledgeis sofuzzy in
this connectionthatColumhus's reportsmay contrituteasmuchto it, asit cantell usaboutColumhus'sreports.)

2 RogerA. Goldsmithand Philip L. Richardson,“Numerical Simulationsof Columtus' Atlantic Crossings”,
WHOI-92-14,February1992.
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Tablel: FractionalEndings:StarCatalogLongitudes
Region | Totals | 00° | 10° | 20° | 30° | 40° | 50°

North 359 | 62| 61| 67| 29| 95| 45
Zodiac 344 81| 52| 58| 36| 94| 23
South 317| 79| 66| 55| 34| 51| 32

Sums 1020 | 222 | 179 | 180 | 99 | 240 | 100

Table2: FractionalEndings:StarCatalogLatitudes
Region | Totals | 00° | 10° | 15° | 20° | 30° | 40° | 45° | 50°

North 359|108 29| 33| 39| 75| 36| 10| 29
Zodiac 349 | 68| 30| 28| 33| 82| 49| 20| 39
South 317 | 52| 43| 33| 39| 55| 38| 17| 40

Sums 1025 | 228 | 102 | 94 | 111 | 212 | 123 | 47 | 108

(309, 38 (40P), 17 (45), 40 (50°). The expectedrandompro le — alreadygiven at xB3
— is strikingly similar. Comparingthe two distributions statistically we nd 2 =5 for
df = 7, not a signi cant discrepang (ProbabilityP > 50%.) By contrastthe sametest
(alsodf = 7) for the latitude-fractionqTable 2) of the zodiacaland northernstars(vs. the
randompro le of xB3) yields, respectiely, 2 = 22 (probability P = 1/300)and70 (P =
forget-it) — highly signi cant in both cases.Soonly the southernsectionof the Catalog
revealsarandompro le. Later, belav (xD), we will seethatthereis a simple,revealing
explanationfor why thesoutherrstars'latitudesexhibit randomfractions. However, before
comingto this, | wish to con rm the randomnessypothesishy examiningthe southern
stars'longitudes.

C Ptolemy's Slide&Hide Sleight: Final Con rmation of R.Newton

Cl RNwasthe rst todiscarerhow Ptolemyhadsolvedapotentially-embarrassindjf-
culty implicit in his methodof stealingthe Catalog.Our standarceightfraction-endings'
frequenciearelistedin xB3; whenPtolemys theft (xAl) slid eachof thesefractionsup-
ward by 4¢P, the resultingfractionshada displacedsetof frequeny rates: 1/8 (009, 1/6
1), 1/8 (20, 1/12(25%), 1/8 (30P), 1/6 (40P), 1/8 (50P), 1/12(55°). Ohviously, the25’ &
55° fractionsjarredwith the otherfractions(especiallywith no 15° or 45° fractionsat all
resultingfrom the 40° shift!), andso— if left unaltered— would have revealedPtolemys
plagiarismof the Catalog. Thus, he hid his trail by changingall 25° fractionsto 2¢° and
all 55° fractionsto 0C°. Sneeattey. (Note: This RN hypothesi¥ wasthusthe rst to
explain the virtual lack of 15° & 45° fractionsin the Cataloglongitudes,a de cit which
— beforeRN — had previously seemecdarticularlyodd, sincethe Cataloglatitudeshad
plenty of thesefractions.) For brevity, we will call the full (2 stage)Ptolemyplagiarism-
procedure:“slide&hide”. Two comments:[a] This is deliberate conscioudraud. [b] It

agreementvith PK & Manitius 1912-32:50.) Of the 1028starsin the Catalog,3 redundanstarsareheredropped:
PK147(= PK96),PK230(= PK400),PK670(= PK1011).(Which leavesatotal of 1025separatestars.This correct
count rst appearectRawlins 1982Cp.359.) Of the 349zodiacallongitudes 5 exhibit 15° endings— thusthey are
notincludedin Tablel. (SeeDIO 2.3z8 fn 20.) No otherCataloglongitudeshave either15° or 45° endings.

12 R.Newton1977pp.250-254 RN concludeshis discussiomwith thecomment:“Ptolemywould surelybestartled
if hecouldknow how muchwe canlearnabouthisfabricationsimply from studyingthefractionsin thestarcatalogué.
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B RandomnesdJnperceived: JHA Wetdream-Comes-Nightmae

B1  As Thurstonhasscrupulouslyremarled (in his 1993/1/10letter), the fact thatthe
southernpart of the Catalogdoesnot exhibit the usualdominanceof 40°s had already
beenpointedout by Sheschenlo 1990 p.195and W odarczyk1990 pp.290-291. Unlike
Thurston both of thesecontritutorsto the extremelyhandsomelournal for the History of
Astronomyattemptedo usethis discrepang to attackthecredibility of the JHA-hatedRN's
entire Cataloganalysis. We areaboutto discover the very reverseof this JHA wetdream,
oncewe obsere aremarkablyelementanpoint which our JHA authorsoverlooked.

B2  RN'scritics appeato have forgottenthatthe whole basisfor RN's expecteddistri-
bution wassimply: the latitude-fractions'frequeng-pro le with 40° added. So, for ary
portion of the Catalogwherethereis no unusualstatisticalexcessof latitude 00, there
needbe no excessof longitude40’s. Whenwe examinethe southerrpart of the Catalog,
thisis preciselywhatwe nd. Thus,thenoneistenceof anexcessof 40 (for thesouthern
stars)has— with deliciouspenersity— provided completevindicationfor RN, insteadof
thelonged-forrefutationwhich our judiciousJHA sofervently desiredwhenit spotlighted
the southerrd®® nonexcess.(SeexC3.)

B3  Bothto understandhis pointandto seewhy it hasnotbeenpreviously discovered,
we must rst examinethe peculiarancientcorvention for writing fractionsof degrees,
which wasaccomplishedia “unit fractions”, i.e., inverseintegers. (E.g., 15° waswritten
as1/4 degree,and45 or 3/4 of adegreewasexpresseds1/2 + 1/4.) The Cataloglatitudes
were entirely expressedn whole degrees,halves, thirds, quarters,sixths. The resultis
that all the Cataloglatitude fractionsare (if we expressthemin arcmin): 00°, 1¢°, 15°,
200, 30°, 40, 45°, 50°. However, note that theseeight possiblefractionsdo not cover
equal empirical ranges Taking midpoints (betweenthesevalues)as bounds,the eight
correspondinganges'upperboundsare,respectiely, 05°, 12°1/2,17°1/2, 25°, 35°, 42°1/2,
47°1/2, 55" thus, the size of the eight rangesare, respectiely, 10°, 7°1/2, 5°, 7°1/2, 10,
7°1/2, 5%, 7°1/2. Dividing by 60°, we have the expectedfrequeng® of eachfractionin a
randomcase:1/6 (00°), 1/8 (10°), 1/12 (159, 1/8 (20°), 1/6 (30%), 1/8 (40P), 1/12(45Y), 1/8
(50°). For the317southerrstars the predictedrandomcasei° distribution would thusbe:
53(00P), 40 (10P), 26 (15%), 40 (20P), 53 (30P), 40 (40P, 26 (45°), 40 (5CP).

B4  Previousresearcherglancingatthelatitude-fractionglistribution for the Catalogs
southerrstars(Table2), noticedthatthe 00° & 3 fractionswereslightly morenumerous
thanotherfractionsandsonaturallyassumedhatthe Catalogs southerratitudesfollowed
theRN meanpro le for thewholeCatalog.(Thustheseemingnysteryof why thesouthern
longitudesdidn't do so.) But, what hasbeenpreviously overlooled is thata completely
randomsetof starobserationswouldalsodispay (xB3 & xB5) amodestexcesf 00° & 3¢
fractions— merelybecausef thelarge 10° ranges (55° to 05° & 25° to 35°, respectiely)
associatedvith thesetwo fractions,a resultof nothingmore thanthe range-inequalities
(xB3) inherentin the ancients'fashionof using unit fractionsfor degree-dvision. This
situationis in contrasto themeantotal 00° plus30° excesgof theentireCatalog)foundby
RN, which for 00° wasclearly over&abave the random-pro lefrequeng of xB3, andwas
dueto acommonobserer's bias(xA1l) towardroundingdatato whole degrees.

B5 To attackthe questionof thefractionsin the Catalogs 317 southerrstars,we start
with astraight 2 testuponthe obsered southerratitudesvs. therandom-casero le of
xB3. The obsered! prole is (seeTable2): 52 (009, 43 (1P), 33 (15%), 39 (20°), 55

9 | note that theseprobabilitieswere earlier computedby R.Newton 1977 p.247. Incidentally thereis little
evidencethat30° HipparchosCatalogendingswere morelikely thanthe randomprobability (1/6). True (xA4), as
seenin Table2, for zodiac , 23% have 30° endings,which is well (3.4 ) abose chance;however, zodiac is a
separatsamplefrom the rest(xC5), presumablyolder (seeRawlins 1982Cp.369& DIO-J.HA 1.2fn 152,1992/12
braclet). Possiblyzodiac wereobsenedwith anastrolabeggraduatedn half-degrees.SeeNeugebauet975p.699.

10 Compareto thedistribution if degree- fths areallowed: xF2.
1 To avoid needlesslisagreementwith the Muf a, | have herethroughoutigorouslyadoptedhe fractionsgiven
in the scrupulousenditionby Toomer1984. (His misprintedfractionfor PK575%s latitude| have takento be 1/6,in
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on the track of nearly every theory The reasonfor this wide acceptancés easyto see:
theRaggedslandsarein theright directionfrom Cuba;they areattheright distancefrom
Cuba;andthey matchColumtus's descriptiorof thelslasArenaperfectly— sevenor eight
islandsin north-sout® line. The Raggedislandspasswhat| call the “3-D test": right
distanceright direction,right description.Any islandalongthe trackthat passeshis test
canbe consideredscloseto beingprovenasit is possibleto get.

C3  Thenext stepbackfrom theRaggedslandsis to Columtus'sisabelajslandlV. But
herewe seemto be stymiedalmostbeforewe get started: Columhustells usthe direction
hesails(west-southwestyhenleaving islandlV, but he omitsthedistancehemakesduring
theday of October24. However, at duskColumhusreportsthatheis 7 leaguessouthwest
of “CapeVerde” (whichis “in thewesternpartof the southerrpart™* of islandlll). This
establishetheso-calledCapeVerde x, andallowsusto plothismovementdromislandill
insteadof islandlV. Duringthatnight,he makesonly two leaguedecausef badweather
thenmakes5 moreleagueghefollowing morning,continuingWSW. At 9 a.m.,heturns
straightwestandmalesl1leaguesatwhichtimeheseesheRaggedslanddying 5leagues
aheadf him.

C4  We now have enoughinformationto computethedistance& direction(backward)
from Columtus's Raggedislandslandfall to CapeVerdeon island lll, using a simple
summationof vectors: from islandlll, we go seven leaguessoutheasto the CapeVerde
X, thenfollow the eet sevenleaguesNSW, andanotherl6 leaguesvest. The summed
vectoris 19.1leaguedong at a direction23.5 degreesnorth of east,which is quite close
to east-northeast.We can now plot this on a map, if we know how long a leagueis.
The shortesteaguementionedby modernscholarsis the 16,240foot GeometricLeague
(GL) adwancedby Jame<E. Kelley,'® while thelongestcommonlyusedis the 19,400foot
Portugeséviaritime League(PML) usedby Morisonandothers.We will usethese gures
asoutsiddimits in ourplot. In Figurel, | have plottedaboxwhichincludesall pointslying
23.5dggreesN of E from (i.e., nearlyENE of) the Raggedslands atary distancewhichis
betweenl9.1GL and19.1PML. If we believe Columhus, CapeVerdeonislandlll must
lie insidethis box.

C5 Only Long Islandlies insidethe box. Columlustells usthat CapeVerdeis in the
southernpartof islandlll, andonly the southernpartof Long Islandlies insidethe box,
whichis goodcon rmation. But, justto beabsolutelysure thereis onemoretestto apply:
doesLong Island matchthe descriptionColumtus givesof islandlll? DoeslLong Island
have a coastat least20 leaguedong? DoesLong Island have a coastthat runs NNW?
Doespart of the coastrun east-west? The answeris Yesto all thesequestions. Long
Islandmatcheghe descriptionin the Diario, it is in theright directionfrom the previous
landfall, andit is at theright distancefrom the previous landfall; Long Island passeghe
3-D test. This runsthe Egglslandtheoryagroundwhich hasAndrosasislandlll (Andros
matcheghedescriptionputis in thewrongdirectionandis hopelesslyoofar awvay). Both
the Caicosand GrandTurk theorieshave Acklins aslslandlll, but Acklins hasthewrong
distancewrongdirection,and wrongdescriptionasit hasno NNW coast.

C6 Having determinedheidentity of islandIll, we now work backto islandll, using
the sametechniqueandapplyingthe samecriteria. The distancefrom Long Islandto the
westerrcapeof islandll is 8 or 9 leaguesandthedirectionis east— or “almosteast-west”.
In Figure2, | have plotted8 GL and9 PML asthelimits of thesearchhox,andhaverunthe
box eastvard alongthe coastof Long Island. The box includespartof Rum Cay, but not

13 Throughoutthis papers tracingsof Columhus's interisland route, we will implicitly identify his compass
headingswith true ones— i.e., we are presumingeffectively zerocompassvariationin this region in 1492. For
transatlantictracking, the zero-\ariation assumptiorwould be disastrous;but the errorsit introducesover short
Bahamiardistancesretri ing.

14 OliverbunnandJame<. Kelley, Jr. TheDiario of ChristopherColumlus'sFir stVoyageto America,1492-1493
1989: University of OklahomaPressNorman(OK) andLondon,p.113.

15 Jame€. Kelley, Jr. “In theWake of Columhuson a PortolanChart”, TerraeIncognitag 15 (1983),pp.102-107.
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thewesterrcape.Sincetheremaybe uncertaintiesn Columhus's distanceestimates® we
cannotpositively eliminateRum Cay with this evidence;but the westerncapeof Crooked
Islandis within thebox, which shouldleadusto preferCrooked. Justto make sure we will
applyour nal test. Columtusdescribesslandll ashaving anorth-souttcoastv eleagues
long andan east-westoastof tenleaguesr more. In Figure 3, | have superimposedn
F-shapedlevice over amapof RumCay, andoverthe Acklins-Crooledlslandgroupatthe
samescaletheF shavs a 10-by-5-leagueoastlindn bothGL andPML. RumCayis only
athird (or less)thesizeof islandll; while it is clearthatif thenorthcoastof Crookedand
Acklins areconsidered continuouscoastlinewe have anearlyperfectt. As GustausV.
Fox haspointedout!” the Acklins-Crooled groupis theonly coastin the centralBahamas
that matcheghis descriptionso perfectly Acklins-Crooled thereforepasseshe 3-D test:
right distanceright direction,right description.

C7 RumcCayis in theright direction,but is at someavhat the wrong distanceanddoes
notevenremotelymatchthesizedescribedn theDiario. Mitchell agues® thatthe Diario
distancesaretranscriptionerrorsof leaguedor miles: that Columhuswrote the length of
thesecoastlinesas v e milesandtenmiles,the“miles” beingmistranslatednto “leagues”
by LasCasasHowever, we havetwo withessesvhobothsav theAdmiral'sown copy of the
log andreportedonits contents:Las Casaswho transcribedhe Diario, andthe Admiral's
sonFernandaColon, who wrote a biographyof his famousfather Fernandas biography
recordsmary detailsof the rst voyagelackingin the Diario, shaving thatFernandovas
relying on the original log (not Las Casass rendition); and Fernanda biographyalso
recordsthelengthof thesecoastlinesas v e leaguesandtenleagues.Thusthe suggestion
of transcriptionerrorby LasCasasgs untenablén thisinstance.

C8 The nal stepin the backward trackis from Acklins to islandl, Columhus's San
Sahador Therearetwo estimategjivenin theDiario for thedistancdrom SanSalhadorto
islandll: whensettingsail onthe 14", Columhusestimatesv e leaguesbut whenarriving
the next day, he revisesthis to seven. And the directionis clear: thereis only oneplace
in the Diario in which Columhus mentionsthe directionto SanSahadorfrom ary other
point. The eet wasdetainedby tideson the morningof the 15", andarrivesatislandll
aroundnoon. Columtus describeghis islandashaving a coastrunning north and south
for v eleaguesanda coastrunningeastandwestfor morethantenleaguesBut herewe
arrive at a vital passagéhatis unaccountablynissingfrom nearlyevery article andbook
written aboutthe 1% landfall: for Columhusalsosays,in thatvery samesentencethatthe
coastwhichrunsnorth-soutifacesSanSalvador. For aryonesearchindor thelocationof
SanSalhador thisis arguablythe singlemostimportantdescriptionin the Diario, because
thisis theonly placein theDiario thatrecordshedirectionto SanSahadorfrom ary other
point: dueeastof that v e-league-longorth-souticoast.

C9  Returningto our backwardtrack,we plot 5 GL and7 PML, working eastfrom the
eastcoastof Acklins. As seerin Figure4, only the PlanaCayslie within theplot box. Only
Planais attheright distanceandin theright directionto be SanSalhador Thewesternend

16 Kelley 1983 pp.94-97. Kelley's paperbrilliantly demonstratethat Columhus's distance-estimatealongthe
northcoastof Cubawerein ated becaus®f thehalf-knotcurrenthewasworking against.It wasthesesamein ated
estimatesvhich earlierled Morison to postulatethat Columhus usedan ultra-short‘land league”whenmeasuring
coastlines.

17 GustausV. Fox, “An Attemptto Solve theProblemof theFirstLandingPlaceof Columtusin theNew World”,
Reportof the Superintendenof the U. S. Coastand GeodeticSurve (AppendixNo. 18, Junel880). Washington:
GovenmentPrinting Of ce, 1882,p.47.

18 stevenW. Mitchell, “Columbus's Track from SanSahadorto Cuba: a New Conception”,unpublishedecture
notesfrom U. S. Naval Instituteseminarof 24 April 1992,Annapolis. |t is truethat,at severalpointsin Las Casass
transcriptionhe originally wrote “leagues”andthencrosseahis out, substituting'miles”. (Columtus's “mile” was
considerablymallerthanourmodernl852metemauticalmile.) It seemso methatthesefalsestartssimplyreinforce
theideathatall measuremenis theoriginal log werein leaguesandLas Casasvascorvertingto milesashewent
along. Sincethepossibility of transcriptiorerroris enhancedvhenthe copyist mustpausefor sucha calculation the
factthatall suchinstanceccurduring the recordingof miles suggestshat miles (not leagues)verethe resultof
thesecalculations.
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atleastto me)l decidedo checkfor myself.. . . thesoutherrconstellations:
RN effect absent. . . [As to whetherl think it] likely that Ptolemyadded
2 40° to mostof the[Cataloglongitudes]the answewould [be] yes in fact,
not somuchlikely asalmostcertain.. . . If you hadasled“Do you believe
thatPtolemyadded? 40°to thelongitudesof all (or almostall) of thestarsin
the catalog?”the answemwould have beenno. Reasonthe strongargument
for this suggestionnamelythe [RN] arc-minutedistribution [excessof 40°
fractions],doesnotapplyto thewholecatalog.. . . theorigin of thesouthern
partof thecatalogis acompletanystery. . .. Presumablyt wasnotobsered
by Ptolemy unlesshecorrectechis errof in thelatitudeof Alexandria.

A4 A few weekslater(3/20), Thurstonadded:

Two oddfactsmay be signi cant in someway. The northernconstellations
have a hugepreponderancef zeroendingsfor latitudes. . . . The zodiac
latitudeshave substantiallynorehalvesthanzeroes. . . [However, Ptolemyat
Almajesb.1]saidthathis[astrolabeings'] scalesveregraduatedh fractions
of adegreeassmallaspractical’ Thiscannomearwholedegreesor, unless
we interpretit extraordinarilyliberally, half-degrees. Soif the scaleswere
graduatedh wholeor half degreeshereis anothebit of evidencethatPtolemy
wasnottelling thetruth.. . . Finally, a quotationfrom BishopBerkeley that
youmightthink appliesto themufa: “I obseredhow unaccountablé was,
thatmensoeasyto confuteshouldyetbesodif cult to convince?

A5 It will beseerthatthepapemwhichfollowsheregren outof ThurstonsqueriegxAl
& xA3) onthesoutherrpartof the Catalog.After completingthecoreof themathresearch,
DR wrote Thurston(1993/5/5):

Thanksfor your lettersof 1993/2/25& 3/20, which were nicer than| de-
sened.. .. | amjust nishing upthecomputemork for aDIO paper(whose
underlyingnew nds commencedl993/3/9-10),the upshotof which may
interestyou. An oddity: thoughone of the main programsis ratherlong
... andoccasionallyintense honethelessis key discovery (1993/4/8)is so
simplethat a [gradeschoolerfhouldbe ableto follow it. Evena Muf oso

might. Might.

As noted,the paperin questionis the sameoneyou arereading— which owesits very
inceptionto Thurstons frequentlyfruitful skepticism®

8 This refersto DIO 2.3z8 xC22item [f] (Rawlins 1987 p.236item 2): the discovery (Rawlins 1982Cp.367)
that the Catalogs indicated|atitude error is incompatiblewith Ptolemys = 14° (Cataloges =
0° 1% idemTableV, zodiacstars columny. SeealsoxG3 & fn 19 here.)It shouldbe notedthatthereis areverse
incompatibility for Ulugh Beg's starcatalog: thoughUB estimatechis latitude correctly the meridianring of his
astrolabewas mis-setordmag0 .1 high. (As accuratelycon rmed in 1992 by K.Krisciunas. SeeBullAAS24.4
& JHA 24.4269. | disagreewith the explanationgiven for the discrepang.) This is lesssuspicioughanthe case
of Ptolemy whosedefenderanustassumethat, thoughhe hadthe wrong latitude for his noneistent Alexandria
obsenatory he accidentallyhappenedo sethis equallynoneistent(fn 7) astrolabes meridianring right smackon
the correctlatitude. (Suspicionndependentlcon rmed at xF9 via stardeclinations.)

” DR comment{expandingupon Thurstons obsenations): Canoneimaginean astronomedescribinghis own
astrolabén suchavaguefashion?An instrumenton which hehaspersonallymeasuedthe & of 1000+ stars?
(Would not an obserer, sointimatewith the instrument specify preciselythatits long-familiar-to-him rings were
graduatedn quarterdegreesor sixth-degyreesor whatever? Doesnt he evenknowwhich it is?) Suchconsiderations
long ago revealedthe phoniness,of Ptolemys pretensionsto the perceptie (& highly competent)astronomer
Delambrel8171:xxvii.

8 SeeThurstons eruditesurvey of the history of yearlengtmeasurementsyhich the Grif th Observerdeseres
commendatiorfior runningastheleadarticlein its 1993/6issue.(l would addonly 2 smallobsenations:[a] Ancients
preferredsolsticesto equinoesfor estimatingthe years length. And they werewise — at leastin theory— to do
s0. SeeR.Newnton1977pp.81-82DIO 1.1z5 fn 20,& DIO 1.3xK4. [b] The GO's diagramatthetop of p.5malkes
the Winter Solsticenoonzenithdistanceof the Sunin ancientAlexandriaequalto 55 .2 insteadof thecorrectvalue,
54 .9. SeeRawlins 1982Gpp.261& 264.)
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Summary

Fromthe Ancient Star CatalogandHipparchos'stellardeclinationswe discover his
Rhodoslsland astronomicabbservingsites' preciselocations,unknavn for 2000'. The
mainobsenatory, wherehis high-precisiorstardeclinationsvere measuredwaswithin a
mile or two of hisadoptedatitude =36 08°N — perhapsiponabhill in Lindos' northwest
sulurbs. Thelessaccuratesouthernportion of his famousecliptical Ancient Star Catalog
wasobsenred by crudetransitinstrument,at Rhodoslslands southerrtip (= 35 53°N),
which hetookto beat latitude =35 5°N.

A Thurston's Skepticism

Al  0On1993/1/10 HughThurston(Dep't Math, University of British Columbia)wrote
DIO aletter which would shortly prove fateful for historiansof the immortal ancientas-
tronomer Hipparchoof Nicaea.Werecallthatoneof thetwo* mostcompellingaguments
for Hipparchos'authorshipof the Ancient Star Catalogis the nding by R.Newton (RN)
that,while the Catalogs latitudefraction-endingexhibit the usualempiricalexcessof 00°s
(dueto ndve obserers' naturaltendenyg to round data)and 30°s (xB4), the longitudes'
fractionsshaw adifferentpattern:40°s outnumbe®’s, and1(P’s outnumbeB®Ps — justas
onewould expectif (as1® publicly chagedby Tychoin 1598,0n othergrounds)Ptolemy
hadstolenHipparchos'starcatalogby merelyupdatingt for precessionadding2 40° onto
all thelongitudeswhile leaving the latitudesunchangedCommentingon this famouskRN
fractionsargument(R.Newton 1977 pp.245f,summary:DIO 2.3 z8 xC7), Thurstonsaid:

Mary thanksfor DIO [2.3]; I've beenwonderinghow you'd reactto Swerd-
low. ... | testedthe [RN fractional] distribution for myself. (Yes,I'm a
skeptic.) For thenorthernconstellationshe RN distribution shavedup well;
for thezodiac,weakly? in thesouth,notatall.

A2  DRrespondedl1/28):

Does"“skeptic” meanthatyou don't believe it likely that Ptolemyjust added
2 40 onto mostof the Catalogstars'longitudesto getthe placeshereports
as[his own] “obsenations”? If so,I'm surprised— but will wantto hear
your reasoningaryway, andwill evenpublishit if youwish.

A3  Thurstonreplied2/25:

A skepticis someonavho doesnottake everythingontrustbut likesto check
thingsfor himself or herself. Aren't you a skeptic? Anyway, whenl read
RN'saccounbf thearc-minuteendinggway backbeforehewaswell known,

4 For theother seeDIO 2.3z8 xxC10-C15.

5 Therehave beena numberof attemptsto split the Catalogs zodiacalstars,n orderto shaw thatonly partof this
sampleexhibits the RN distribution. Shevchenlo 1990p.194suggestshatonly SgrthroughGem(7 constellations)
doso,while CncthroughSco(5 constellationsylon't. A friend of minesuggestshatthesplit oughtto be: the6 north
constellationgAri throughVir) don't, while thesoutherrones(Lib throughPsc)do. The catchwith suchschemess
thatthedeviation from the RN distribution is soweakthat,whenonetakesinto accountll thewaysonemaysplit the
sample the full-contextual probability is not statisticallysigni cant. (Thefundamentasample-splittinginderlying
the currentpapers startis merely: north, zodiac,south. But theseare Ptolemys divisions,not DR's. Seesimilar
approachatfn 45.) Also, while it is true that, for the north half of the zodiac,00°s outnumber(’s (contrathe RN
distribution), this resultis dueto the eleven Tau informatastars,which are so peculiar(the rst 9 areall 00%s, an
anomalynotedby W odarczyk1990p.294)thateventhe Shevchenlo 1990attackon RN throws themout. Usingthe
numbersof Sheschenlo 1990(Table4, p.193,which containssomesmall errors,anda JHA typo of 11 wherel is
meantfor the Psc5(°s): we have more4(Ps than00’s AND (the mostdramaticcontrastnotedat DIO 2.3z8 xC22
item [e]) far, far more 10°s than30’s. And theseRN-pro le patternshold bothfor the northen andsouthen half of
thezodiac.Notethat,thoughincludingthe Tauinformatawill (for thenorthen zodiac)permitthe00°s to outnumber
the 4(Ps, thiswill have null effect upontheenormousi®® vs. 36 contrast.
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of thebox bisectsWestPlana,but giventheaccurag of his estimatesthis is unimportant.
The actualdistancefrom his anchorageff the westernpoint of Planato NortheastPoint
on Acklins is 4.6to 5.6 leaguesdependingon theleagueonechooses As a nal test,we
checkthedescription.DoesPlanahave a coastthatrunsnorth-northeast®oesPlanahave
alaguna eef,andharbor?Yesto all questionsPlanapasseshe 3-D test. SamanaCayis
attheright distancefrom Acklins, but it is in thewrongdirectionanddoesnot matchthe
descriptionsinceit hasno north-northeastoastline. Only Planais in theright direction,
attheright distanceandmatcheghedescription.Only Planacanbe SanSahador

C10 SinceColumhushadpreviously statechisintentionto sail southwestvhenleaving
SanSahador this implies that Columhus changechis mind. As we shall see,Columtus
wasunsureof his destinatioron the following day, sothis makesperfectsense Whenwe
have sucha caseasthis — whenColumhus's before-the-fctintentiondisagreesvith his
afterthe-factdescription— thepreferrednterpretatiorshouldalwaysby the afterthe-fact
description.Thisis especiallytruewhen,asin thepresentnstance Columhusshavs doubt
in theinterim.

Cl11 Also notethatthe Diario doesnotsaythatthe entireeastcoastof islandll is v e
leaguedong. The Diario addressesnly the lengthof the coastthat facesSanSalhador
Southof CreekPoint, the coastof Acklins turns southwestand no longer facesPlana.
Accordingto the Diario, the coastof islandll facingSanSahadormusthave two inde-
pendentqualities: [a] it mustrun north-south;and [b] it mustbe v e leaguedong. Of
thoseislandsthatarepossible rst-landfall sites,only Planaand GrandTurk passboth of
thesetests. Samangasseseithertest; ditto Watlings; ditto Conceptionditto Egg. It is
astonishingo nd thatthis critical clue hasbeenignoredby almostevery landfall theorist
of the20" century including (but not limited to) Morison, Judge Molander andMitchell;
it is distressingo nd thatmosttheoristsnot only do not attemptto solve the problem,in
mostcaseghey fail evento inform theirreaderghatthediscrepang exists.

C12 Foxwasoneof thefew landfall theoriststo dealwith this problem;in his original
paperadwcatingthe Samandandfall, heattemptedo disposeof thisinconsisteng.® Fox
relied on R. H. Major's suggestiorthat what Columtus really meantwasthat the north-
southcoastfacesin the directionthat Columhusarrived at Acklins while sailingfrom San
Salador Thisis oneof thefew timesthatthe Samanaheorydipsinto whatDavid Henige®
derisively callsPresumably-Columis-Meant-©-Saythinking— anin nitely e xibleform
of logic capableof explaining ary discrepang. Fox further assumedhat Columhus was
sopoor a sailorthat he could not compensatéor tidal currents,anotherhighly debatable
point.

D KeepingScore

D1  Mary of thedescription®f SanSalhadorin the Diario aretoo vagueto be of much
usein comparinghevarioustheoriesagainseachother For example,Columhusdescribes
SanSalhadoras“green”and" at”, but comparedo his previous landfall in the Canaries,
ary islandin theBahamagouldbe consideredreenand at.

D2  Question:canthestrengthaandweaknessesf the mary landfall theoriesbe objec-
tively evaluated?The prospectdor sucha delicateenterprisewill be enhancedf we write
down eachimportantdescriptionin the Diario and then comparethe several competing
theorieswith eachdescription,assigninga scoreor rankingto each. | have donethis in
Tablel, printedatthe startof this article (p.14): the Columtus Landfall TheoryScorecard.
In 1986,Arne Molandef* performeda similar numericalevaluation,whencomparingthe

19 Fox 1880,pp.47-48.

20 David P. Henige,"SamuelEliot MorisonasTranslatorandinterpreterof Columhus's diario deabordd’, Terrae
Incognitae 20 (1988),p.85.

21 ArneMolander “Egg Islandis the Landfall of Columhus”, SanSalvadorConfeence(1st: 1986;Collegeof the
FingerLakes,Bahamiarfield Station),pp.161-169.
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WatlingsandEggIslandtheories.The currentevaluationis differentin that: [a] it includes
seventheoriesand[b] thecluesarenotrankedasto weight. Also, therearequiteanumber
of differencesn which cluesareincludedandwhich areexcluded.| have concentrate@n

quantitatve descriptionsn theDiario: distancesdirectionsandexistenceof x edfeatures;
andgenerallyexcludedthosecluesfor which only circumstantiakvidenceis availablefor

evaluation. For example MolandergivesWatlingsthe edgeon cultivationof cotton;| have

excludedthis clue, on the groundsthat the bestcurrentevidenceis very spotty regarding
the distribution of native cottonin the pre-Columbiarera?? Also, | have assigneda score
to eachclue for eachtheory not just to that theorywhich is superior Thesescoresare
necessarilgubjectve, andthereforeopento debate.| canonly statethatl have madeevery
effort to beasobjective andfair aspossibleandhave tendedo give theoriesghebene t of

thedoubtwheneer possible.

D3  Towinthedebateatheorymustshaw its clearsuperiorityovereveryothercompeting

theory and throughthe entire track from SanSahadorto the commonlyacceptedater
Raggedslandslandfall. As the Scorecarghaws,theonly theorythatcandothisis Plana.
In orderto nd outwhy, let usagaintraceColumhus's track, this time going forwardfrom

SanSalhador evaluatingthe varioustheorieswith respecto the Diario.

E SanSalvador asColumbus Saw lt

E1  Oneof themostfamouspartsof Columhus's accounts his sightingof land on the
night of Octoberl11 in the form of a dim light in the west. This sightinghasgenerated
controrersyamongColumtusscholarsprimarily becauséhesightingtookplaceat10p.m.,
four hoursbeforelandwasactuallysighted— at 2 a.m.onthe 12" (by Rodrigode Triana
of the Pinta, which announcedhe historic momentvia pre-arrangedgignal). At the speed
the eet wastravelling thatnight, Columhus musthave beenabout35 or 40 nauticalmiles
from SanSalhador: animpossibledistanceto seesuchalight, in spiteof attemptgo prove
otherwise. Someislandshave an adwantagein this regard, howvever, sinceit is possible
thatthe eet passectloseby anotherislandearlierin the night, from which the light was
seen. Proposedandfalls which have suchanislandto the eastratea 3 on the Scorecard;
thosewhich do not areforcedto rely on Morison's explanationthat Columhus's eyeswere
playingtricks on him. Morison's explanationseemaunlikely, however, sinceat leasttwo
otherpersonsaw thelight atthe sametime; but in theinterestsof merg/, we will evaluate
theselandfall-theorieswith a 1, insteadof a 0. [After spottinglandat 2 AM of Oct.12,
Columtus held position, a few miles to the eastof San Sahadot until davn. 1t is a
historians privilegeto empathizewith thediscoverers ecstatidframeof mindin theserst
post-uncertainthours,duringwhich hecouldatlastsasor therealizationthatthevisionary
succes$esodesered hadactuallycometrue. Onedoubtshe spentary of thesehoursin
sleep:indeed his diary entriesfor Oct.11&12run together Finally, asthe grandmorn of
Oct.12broke, his party— spying a ock of curiousnativeson thebeach— wentashore.]
E2 Theimportantquestionof SanSahador’s size posesa knotty problem,sincethe
Diario doesnot give the sizeasa quanti ed measuremengndbecauséwo othersources
(LasCasass Historia delasIndiasandFerdinandColumhus's biographyof hisfather)each
describethe size of the islandas 15 leagues.Morison hasspeculatedhatthe 15 leagues
actually refersto the size of island Il, and someha was attachedto San Sahador by
mistale. [A mistale whichmightberelatedio Columtus's or afollower's desireto magnify
his nd.] | nonethelesgrefera quite distinct speculation:thatthe 15 leaguevaluerefers
to the sizeof Catlsland,which is aboutthatsize,andwhich is identi ed as“Guanahani”
or “San Sahador” on mary 16" and17" centurymaps. Underthis assumptionthe name
Guanahan(or a similar name: native namesare notoriousfor nearhomoryms) appliesto

22 RichardRose ‘LucayanLifewaysat the Time of Columhus”, SanSalvadorConfeence(1st: 1986;College of
the FingerLakes,BahamiarField Station),pp.328-329.
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z3 Hipparchos'RhodosObservatories Located:
Lindos & CapePrassonesi

Spherical Trig' s Existence
in the 2nd Century BC

Claudius Ptolemy's Stellar Sneak-Thiesery Established:
R. Newton's Star Catalog Theory Utterly Vindicated

by Rawlins!

Themoreoutré. . . [evidencel]is, themorecarefullyit deseresto beexamined;andthe
very point which appeardo complicatea caseis, whenduly consideredandscienti cally
handledthe onewhichis mostlikely to elucidateit.?

Dedication

ToNoelMichelsonSwerdlav (JHAAdvisoryEditorandHistory-of-sciencéacArthur
Fellow), whocouldnt havebettertimedhisprominent’IHA“moratorium”-proposa{Swerd-
low 1992p.182)% which suggestshat, sinceresearcton the AncientStarCatalogis (NMS
believes) getting nowherein discovering the Catalogs authorship scholarsshouldcease
wastingfurtherlaboron suchabarrenmine.

! Rawlins is: Impossible. [The succinct& infallible judgementof no lessthanthe dearJ.Hist.Astr's dearer
Editor-for-Life. SeeDIO-J.HysterAstr1.2xxB1, C2,& G6.]

2 A.C.Doyle Houndof the Baslervilleslastchapter SeealsoDoyle's Studyin ScarletChap.7.

3 Swerdlav's preciousJHA papers critiquedat DIO 2.3z8 xC. Oneis similarly gratefulfor Evans1993,which
appearedht the very time the presentpapers discoverieswere being accomplished. (Evans 1993 arrived at the
JHU Library only 2 daysafterDR's 1993/3/17 nding of thexC2&xC3 evidencewhich con r medRN's slide&hide
explanationof the Star Catalog— hithertoattacled by JHA authors,including Evans1987.) Consideringthat it
appearedh the JHA, Evans1993is downrightfriendly, merely(warming the JHA putative editorships putative heart
by) accusingRN of “ahistorical’ work. (Evans1993atleastcreditsRN with stimulatingsomecurrentinvestigations.
SeeDIO 2.3z6 xE1 & PHuberatDIO 2.1 So: why's therestill no symposiumdebateof thesematters?— this
despiteDR's variouschallengesjncluding material distributed to Hist.sci worthiespreceding& even during the
Muf a' s 1994/5/6-8Dibner Institute conferenceat M.1.T.) Evans1993concludesby croc-tearfullyregretting that
RN “squanderedhis considerabl¢alent”. In thecontext of the Hist.scicommunity oneis temptedsayno morethan:
atleastRN hadtalentto squander But the morerelevantpoint is that, asalways,the Muf a cannotadmitthatthe
RN-DRaxishasmadeary substantiatliscoseriesin ancientastronomy Suchbehaior is notscholarly It'sreligious.
Oneusedto supposehat theocraticdictatorshipshad witheredaway sincethe demiseof Austria's Franz-Jose&
Russias Nicky 2. But, luckily, the extremely handsomeJHA hasclone-resurrectethesepious caesarsspirits, in
orderto thrill uswith asociologicalcounterparto JurassicPark — asgov't-fed, idea-eatindbehemothdéightfootedly
(DIO 1.1z5fn 12 & DIO 2.1p.2Info-Notg roamacademepermittingno heresyto escapeheir eye andtooth.
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Becausé¢helndians whichhehadtakenin the rst islandof Guanahanor
SanSahador told him andindicatedthroughsignsthattheislandof Saometo
[IV], which hadbeenleft behind,waslarger® thanFernandindlll], andthat
they shouldreturnto it (andthey musthave donethisin orderto getcloser
to their land, from wherehe hadtaken them), the Admiral decidedto turn
aroundtowardtheeast. . . .

H6  Two thingsareclearfrom this: rst, thatSaometchadbeenleft behindduringthe
trip from island| to islandlll; and, second that returningto Saometowould bring the
natvesof Guanahan¢loserto theirhome. PerezhasspeculatedhatLas Casashadaccess
to Columlus's mapat the time hewrote this, which would accountfor thesegeographical
conceptawhich arenotimmediatelyobviousin the Diario. In ary casethis startlingnew
evidenceprovidesanothetheary burdenfor all theoriessave PlanaandSamana.

| Conclusions

11 Regardlesf which theoryonesupportsthe importantpoint s this: ary theory to
beviable,mustatleastapproximatelyt theinternallyconsistentycle of distanceamong
thefourislands.Any theorythatcannotis in trouble. Of all landfall theorieghathave been
adwancedpnly two, Plana& Samanaareevenremotelyconsistentvith thisinternalcycle.
12 And of thesetwo, Planamustbe preferredfor threereasonsFirst: Columhussav a
light on the night of Octoberl1 at 10 o'clock. From Plana,theislandof Mayaguandies
about40 miles east;the light he sav wason Mayaguanasomevhatto the westof south.
[Note: since“landfall” refersto sighting,then,technically this papeiis actuallysuggesting
that Mayaguananight have beenColumlus's rst landfall. Or: lightfall?] From Samana
thereis no suchislandto the eastandthusnowherée® for thatlight to be.

I3 SecondPlanahasacoastthatrunsnorth-northeasasColumtusdescribeshecoast
of SanSalhador Samandasno suchcoastline.

14 Finally, andmostimportantly Planaagreesvith Columhus's descriptiorof islandl|
(xF6) that “the facewhich is toward San Sahador runs North-South”: the single most
importantdescription(xC11)in the Diario ts Planaperfectly but it doesnot t Samana,
nor ary otherpossibldandfall site.

I5  In contrastthereis hardly onedescriptionin the Diario thatcanbe decisiely said
to t SamanéabetterthanPlana. The objectionthat Planais two islandsis basednot on
ary rm evidencein the Diario, but ratheron a presumptior(contraxg9), in the supposed
absenceof suchevidence. The biggeststrengthof the Samanaheory is the track after
SanSahador which Planasharesandthe biggestweaknes®f the Samanaheoryis the
descriptionof SanSahadoritself, which Planawins easily Clearly, Planais by farthebest
t tothedescriptionsn the Diario, andsetsa nen standard— by which all othertheories
musthenceforttbejudged.

38 [If so,andif the Planatrackis true, then“Saometo’refersnotonly to Fortunebut to Crooked andperhapsven
Acklins, in combination. (If Columtus, too, sometimesnentallycombinednearly-contiguousortune& Crooked,
this helpseasethelll-to-IV directionalproblemof xF12: Figure6 vs. Figure8. NotealsoxxF11&F13: netsailing
directionnotdueeastvard.)]

3% Why did ColumtusnotseeMayaguandut laterdid noticePlana?AssuminghePlanarack,we note: [a] Planas
distanceatdiscovery waslessthanthatof Mayaguanavhenthelight wasreported.[b] TheMoonrose(i.e.,apparent
terminatoron sealeel horizon)at 10:30PM, Local ApparentTime — thus,the well-risenmoons light uponPlana
wasstrongerand moredirectthanthe obliquerising-moons light falling uponMayaguaneearlier [No irresistible
alternateoculartheoriesexplain the 10 PM light; but, to try our best,we checkoutthe sky: The 2nd magnitudestar
RasAlhagueset(azimuthA =284 =14degreemorthof duewest)at9:51PM LAT (sealeel); at9:30PM, apparent
h =4 27°, A =282 , zero-aerosgbost-etinction magnitude =3.6;at9:40PM,h =2 .3,A =283, =4.3;at
9:45PM,h =1 1/4,A =284 , =5.0. (Theh citedhereareseal@el: unenhancetby 7° dip, for height15m.)
Morison(fn 2) 1:297is understandablgkeptical: for the claimedlight-sighting,Columhus“demandedandobtained
theannuityof 10,000maravedispromisedby the Sovereignsto themanwho rst sightediand”]
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morethanoneBahamiarisland. Catlslanditself hasnot beenseriouslyadwcatedasthe
siteof the rst landfall sincethe Diario becamawidely known in the 19" century because
of its seriougnconsistenciewith theinter-islandtrack. TheDiario itselfis of no particular
help, with Las CasaglescribingSanSahadorthreetimesasan “isletd’ [“small island”],
andlaterquotingColumhuscallingit an“isla’, anda“biengrandé* oneatthat. Yetit was
apparentlysmall enoughfor Columhus to have explored substantiallyall of it by a small
boatin a few hours. Whatwe areleft with, then,is little if arny solid contemporaneous
evidenceon thesizeof SanSahador For thisreason) have excludedthe questionof size
from the Scorecard.

E3 PlanaEgg,andCaicosaremultipleislands;the othercontenderaresingleislands.
It is truethatColumhus novheresaysthatthereis morethanoneislandat SanSahador Is
it equallytrue that Columtus nowvheresaysthatthereis only oneislandat SanSahador
Columlus givesSanSahadoronly onename yetit is commonpracticeamongnavigators
andcartographer® give onenameto morethanoneisland: Midwayis anexample Andros
(in the Bahamasj)s anexample. And Planaitself is anexample: v e hundredyearslater,
still only oneof cial namefor thesetwo closely spacedslands. Columhus's useof “la
isla” is no help, sinceif SanSahadoris multiple, the singularcould simply denotethat
particularisland to which Columtus is referring at the time. We are thereforeleft with
Columtus's soledescriptiorof the SanSahadorcoastlinejn asinglesentencel ... went
north-northeastlongtheislandin orderto seewhattherewasin the otherpart,whichwas
easterrpart, which it has'?* The nal codicil quehabia asMolanderhaspointedout, is
almostuniversallyomittedfrom translationyetit is importantbecausevery islandhasan
eastcoast,but SanSahadorhasanotherpart, which is the easterrpart. And in orderto
reachthis easterrpart, it is necessaryo go north-northeasalongtheisland. Planaful lls
theserequirement®f the Diario perfectlywell.

E4  Columhus explored San Sahadoron the 14", using both the boatfrom the ship,
and the launchesfrom the cararels. Much hasbeenmadeof this exploration by some
smallislandadwocatesprincipally Judge?® who notedthatat Watlingsthetrip to Grahams
harbor proposedby Morison, is too long to row. However, we knowv from the Diario
entry of October24 thatthe ship's boatcarrieda sail; andwe have goodreasorto suspect
thatthe caravels' launchedlid, too. On Januaryl, thelaunchmadea roundtrip of 28 nmi
(Navidad-Amiga-Naidad)betweemidnightandvespersto collectrhubarb Sunsethence
compline)occurredat about5:300n Januaryl, sovesperavasat about4:30. Allowing an
hourashorgfor therhubarb)eaves15.5hoursof travel time from amidnightdepartureat
anaveragespeedf about2 knots. Thisimpliesthatthelaunchwasbeingsailed,notrowed.
But regardlesof whetheroneassumesowing or sailing, the Januaryl trip malkesit quite
clearthattheboattrip of Octoberl4,for bothWatlingsandPlana,s within the capabilities
of thelaunch,in termsof bothspeedandendurancel amassumingabout9 hoursof boat
travel on the 14", which seemgeasonableonsideringhe niggling distancemadeby the
shipsbheforenightfall. Sinceall proposedoattripsfall within theparametersf possibility;
| have evaluatedall theoriesequallyby excludingthis clue from the Scorecard.

E5 Columhus's descriptionof goingNNE alongSanSahadorgivesahugeheadachéo
SamanaCay supporterssincethereis no comfortableway to male this descriptionmatch
SamanaTheentireislandof Samandies eastandwest;andsincetheendsaresharppoints,
thereis no north-northeastoastat all. Judgesupposeshat Columhus may have spenta
few minuteson a north-northeastourseduring v e or six hoursof rowing eastandwest
alongthe southcoastof Samana.And whenhe got backto his ship, hethenwrotein his
log thathis mostnotabledirectionof travel wasnorth-northwestandcorvenientlyignores

2 ThecorrectEnglishtranslationof biengrandeis muchin dispute.For whatit's worth, | prefer‘good sized”—
which nicely re ects the ambiguityof the Spanish.

24 Following Dunné& Kelley 1989,p.73;with the nal threewordsaddedby this author

% Josephludge,“Columbus's First Landfall in the New World”, National Geayraphic, 170 (November1986),
pp.589-590.
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theremainingsix hours.Frankly, this scenarids completelyuncorwincing. | gave Samana
a0 onthis pointin the Scorecard.

E6  GrandTurk hasthe oppositeproblem: the entireislandlies north-south so while
thereis allittle bit of NNE coast,theislandhasno appreciabléeasternpart”, it hasonly
northernandsoutherrparts.| gave GrandTurk a 1 onthis point.

E7 At Watlingslslandit is possibleto go north-northeasalongthe coastwhich ratesa
3 onthatpoint. However, if you go north-northeasalongWatlings,you do not getto the
easterrpartof theisland;you getto the northernpart of theisland. Watlingsis somavhat
widerthanGrandTurk, though,sol gave it a2 onthe“easternpart”.

E8 Look at a mapof Plana,however, and Columhus's words requireno explanation
because¢he meaninds soself-evident. Columhuswasanchoredff the southwespoint of
WestPlana(thelogicalanchoragén theprevailing NE trades). Hewantedo goto “the other
part,which wasthe easterrpart”; and,to getthere,he wasrequiredto go north-northeast
alongtheisland. Egglsland,andConceptiorto a somavhatlesserextent,alsofollow this
coastlinepattern.l gave 3'sto each.

E9 By theway, this sentencés the rst of two instancesvhereColumhusrefersto the
duality of SanSahador Columtus usesthe word “part” oftenin the Diario to describe
islandshaving easternparts, northernparts, southernparts,and so on. But this is the
only placein the BahamasvhereColumhus describesnislandashaving an“other” part:
other implying separatenessind when Columhus arrivesat this “other part”, how does
he describeit? He describest as‘“that island”. Not “the island”, not “this island”, but
“thatisland”, againimplying separatenes€olumhus saysthathewasafraidto goashore,
becausé'that island” was completely surroundedby a reef; and EastPlanais in fact
completelysurroundedy areef,justasColumhusdescribes.

E10 Of coursereefsareubiquitousin theBahamashut thereefdescribedy Columhus
mustentirely surroundthe island,which is a moredif cult requirement.Most of the pro-
posedslandsfarepretty well, but the reefat Watlingsclearly doesnot encircletheisland.
Further thereefmustbeoffshore,sincethelargeharboris betweerthereefandtheisland;
this requirementoils the Egglslandtheory whose‘reef’ is anonshorecoralbarrier

E1l Oneof theenduringcontroversiessurroundingheidentity of SanSahadoris the
correcttranslationof theword laguna Columhus saysthat SanSalhadorhasa very large
lagunain the middle, which hasbeenvariously renderedas “lake” and “lagoon”. The
modernDiccionario of theRoyal SpanishAcademyde neslagunaas“A naturaldepositof
water generallyfreshandcommonlyof smallerdimensiorthanalake! TheHarperCollins
Spanistdictionaryagreestranslatinghetermas“pool”. Butthesearemodernusages¢go
they conformto 15" centuryusage?And, speci cally, doesthe word lagunaimply either
freshor saltwater anddoesit imply ary kind of size?

E12 Otherthanthe caseathand thereareeighttimeswhenlagunaor lagunasis used
in the Diario. In onecase,Columtus usesthe phraselagunade mar (“pool of the sea”)
to describea saltwaterfeature,eventhoughit is obvious from the context thatthe feature
is partof the sea. It is thereforereasonabléo supposehatif thelagunaon SanSahador
waspartof thesea,or anarmof the sea,Columhuswould have usedthe phrasdagunade
mar to describdt. Theothersevenusage®f lagunaall take placeat the northernend of
Isabelaandit is clearthatthelagunastherearefresh,sinceColumtus lls his watercasks
from them. Also, Columtus describesheselagunasasbeing“grande”, yetthey aresmall
enoughto walk aroundandshallav enoughto wadeinto. Therefore Columhusappearso
be usinglagunain the sameway asthe moderndictionary: to describea featurewhich is
bothfresh(or atleastunconnectedo the sea)andfairly small. Thelagunaon WestPlana,
at three-fourthof a mile long, lls bothrequirementperfectly But the Diario alsosays
thatthelagunais in themiddleof theisland. Thelagunaon WestPlanais notin themiddle
whenviewed from above, but is in the middle of the coastwhenviewed from the vantage
point of Columhus's anchorage! have beengenerousn the scoringof this pointto allow
roomfor alternatenterpretations.
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G6  With thesecorrectionsthe log readsthat from Cabodel Isleo, the northernpoint
of Isabelathe coastrunssouthwestwo leagueso CaboHermoso,andCabodel Laguna
lies nearbyatthe southwesterendof theisland. This descriptiormatched~ortunelsland,
islandlV of the Plana-Samangack.

H The Cycle of Distances

H1  Oneof theamgumentsagainsthe Plana-Samantackis that Columhuswould have
hadto returnto a placewhich he had visited before (since Crooked lies quite closeto
Fortune);andsincethereis no explicit mentionof Isabela(islandlV) beingcloseto Santa
Maria (islandll), theimplicationis thatthetwo islandsarefar apart. Thisideais countered
by anotherbeautifulinternal consisteng in the Diario, asshavn in Figure7. Sincethe
distancdrom Il toll is 8 or 9 leaguesalmosteast-west(xC6),andthedistancesastalong
Il is “ten or more” leaguesandthe east-to-westlistancefrom islandll (SantaMaria) to
islandl (SanSalvador)is 5 to 7 leaguesthis meanghatthetotal E-W distancefrom | to 1l
is 23+ to 26+ leaguesSincewe previously determinedrom internaldescriptionghatthe
distancgrom Il to IV is 17 leagueor less,we now have animportantresult:

Distancez, from IsabelalV) to SanSahador(l), is 6+ to 9+ leaguesE-W, or more.

H2  Thisresultis critical becaus®n November20, while sailingnorthof Cuba,Colum-
bustells usthedistancerom Isabela(lV) to SanSahador(l): 8 leagues.

H3  Bingoagain! We now have a beautifulandinternally consistentycle of distances
amongthesefour islands. To restatethe case the Diario givesustwo differentways of
guring thetotal east-westlistancérom islandl (SanSahador)to islandlll (Fernandina):
oneway via island Il and anotherway via island V. Both of thesemeasurementare
substantiallyconsistentvith eachother But thisinternalconsisteng of the Diario breaks
down if we assumethat ary one of thesedistancess in miles insteadof leagues;so
the Conceptiontheory which measuregoastlinesn miles, founders. And this internal
consisteng of the Diario alsobreaksdown if we assumehat Columhus was using two
differentlengthsfor a league;so the Watlings theory which measuresn two different
leaguesalsofounders.Thereareonly two theoriedeft: PlanaandSamana.

H4  Theactualdistancefrom Fortune,the Plana-SamanislandlV, is 11to 13 leagues
in eachcase(Planaor Samana)dependingon the exact lengthtaken for a league. For
the Plana-Samanaack we mustassumehat Columtus did not actually seethe distance
from SanSahadorto Isabelabut insteadcalculatedt, perhapsn a mannersimilar to the
way | have donein Figure 7; and further, that his computationwas somavhatin error
This explanationis not entirely satisactory and| have givenit a 1 on the Scorecard.
Neverthelessthis distancds muchcloserfor PlanaandSamandanerrorof 3to 5 leagues)
thanfor ary othertheorysave Caicos.At WatlingsandConceptionthe distances a huge
25t0 30leagues Mitchell accountdor this distanceby supposinghatthe entiresouthern
half of Long Islandsomehuw slippedfrom Columtus's mind ashewrotethis entry’® — an
ideasostrainedthatthetheorycouldsink onthatbasisalone.

H5 In additionto this internalinconsisteny, the Columhus-couldnt-have-returnedar-
gumenthasbeendemolishedy arecentdiscovery. Alex PereZ® hasnoticedaremarkable
descriptiorin LasCasasHistoria delas Indias®” therelevantpassageakesplacejust prior
to Columhusleaving Fernandina— in searchof Saometothe native namefor islandIV.

% Mitchell 1992.

36 AlejandroR. Perez;'Did LasCasadHave Columhus'sMap?”, August20,1992. Letterto Molanders Columhus
Landfall RoundRobin(fn 3).

37 TheHistoria wasthe majorwork of LasCasasin preparatiorfor which he copiedandparaphrasethe Diario.
Sincetherelevantsectionf the Historia areclearly dravn from the Diario, landfall-disputehistorianshave mostly
ignoredthe Historia, rightly preferringthe moreoriginal source.However, the Diario wasnot the only sourcethat
LasCasadrewn uponin preparatiorof the Historia.
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the southerrpartof islandlll, andthe Egg Islandtheorymusthereput CapeVerdein the
eastermpartof thenorthernpartof islandlll. In otherwords,onemustassumeheexistence
of threeseparatéranscriptionerrorsin the samesentencen orderfor thetheoryto t the
Diario.

G The Inconsistenciesof Isabela

G1 TwiceourPlanatheoryratesa0ontheScorecardegardingColumtus's description
ofislandlV, IsabelacalledSaometdy thenatives. WhenColumhusarrivesatthenorthern
tip of islandlV, Cabodel Isleo, he notesthatthe coastfrom thererunswest[which sounds
primafacie unlikely if thereis anorthtip] for 12 leaguesto a capecalledCaboHermoso.
Hereit provesimpossibleto take the Diario atfacevalue. Considetthefollowing: [a] The
northpointof islandlV is on awest-to-eastoursefrom islandlll, or maybe(assuggested
by the sailing directionsfrom Il to IV: xF11) rathersouthof east;[b] Columhusreached
this pointin lessthan6 hours,sailingapproximatelyeast-southeasgidem), suggestinghat
theactuallll-to-1V distancas mostlikely in therangeof 10to 12 leaguegwhichis indeed
aboutthedistanceérom Longto Fortune: Figure8); [c] from thenorthpoint of Isabelathe
coastrunswestfor 12 leagues.Soit seemghatthe coastthatrunswestfrom Isabelamust
intersecor almostintersecternandinayetit took 3 hoursof sailingevento seetheisland.
G2  Clearlythereis anerrorhere andtherehave beermary attemptgo explainit. Oliver
DunnandJame<£. Kelley have suggestetf thatguestgwest)is a mistranslatiorof sueste
(southeast)which supportsthe Watlings-Conceptiondenti cation of Crooked Island as
islandIV.

G3  Thereis furtherreasorto believe thatthe coastcannotactuallyrun westfrom Cabo
delIsleoto CaboHermoso.First, if the coastactuallyrunswest,how is it that Columhus,
on an easterlycourse arrivesat islandlV at Cabodel Isleowithout rst comingto Cabo
Hermoso?Secondif thecoastrunswestfrom Cabodellsleo,how is it thatwhenColumtus
departsfrom Cabodel Isleo on the 24", he sailsWSW, andyet doesnot run agroundon
thatcoast?Yet Columhus saysthatCaboHermosas in thewesternpartof theisland.

G4  Thisis oneof the few timeswhenthe Diario shavs aninternalinconsisteny, and
thebestway to resole it is to supposehatthe coastrunssouthwestnot west,from Cabo
del Isleoto CaboHermoso. This solvesthe problemsof the approachandthe departure,
while allowing CaboHermosoto remainin the westernpart of the island. Theideais
reinforcedby aninterestingobseration: on the eveningof the 19" Columhus anchorsor
the nightat CaboHermosoyeton the following morning,the 20", heweighsanchorfrom
anothercape Cabodel Laguna.DunnandKelley have pointedoutthatthebestexplanation
of this is the suppositionthat CaboHermosoand Cabodel Lagunalie very closeto each
other®® andCabodel LagunaColumhustells us,is atthesouthwesterendof Isabela.We
thereforerequireatranscriptiorerrorin the Diario, notto make the Diario matchthe Plana
theory but insteadto make the Diario matchitself. The coastfrom Cabodel Isleoruns
southwestnot west,to CaboHermoso.

G5 Planaalsoratesa 0 on the Scorecardn the distancefrom Cabodel Isleoto Cabo
Hermosogivenby Columhusas12leaguesHere,for the rst andonly timein this paper
we requirea numericaltranscriptionerror to make the Diario matchthe theory Perez*
suggestshat doze(twelve) is a mistranscriptiorfor dos (two); this ts if you believe that
Isabelais the modernFortunelsland, sincethe southcoastof Crooked extendswestfrom
the north point of Fortunefor aboutthis distance. In otherwords, a single letter of the
original log wasmiscopiedor illegible to atranscriber

32 punn& Kelley 1989,p.99.

3 Dunn& Kelley 1989,p.103.

34 AlejandroR. Perez Columhus's First Landfallin Americaand the Hidden Cluesin his Journal, 1987: ABBE
PublishersWashingtonD.C.,p.68.
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E13  Oneofthemostvexing cluesfor ary landfall theoryis thepeninsulahatColumhus
describesas being a good placefor a fort. No candidatesland hassucha peninsulaat
the presentime. Proponent®f Watlings, SamanaEgg, and Conceptionpoint to islands
separatedrom their mainislandby shallavs, which aresupposedo have beensand- lled
in 1492andsincewashedaway by storms.The Planatheoryproposeshereverseprocess:
thefar endof the peninsulahasbecomeattachedo the mainislandby sanddepositionin
theinterveningcenturiesforming aninlandlagoon. Therearecurrentlytwo suchlagoons
atPlanawhich mayhave beenthesite of suchdepositionpneatthe eastendof EastPlana.
Eachlagoonhastwo isthmuseavhich, if eitherwereeliminated would make therequired
peninsula. Core samplingscould determineif ary of the four isthmuseswere a recent
feature.Sincethe Planatheoryis opento criticism on this point, | have givenit a0 onthe
scoresheependingde nite geologicalevidence.lt is interestingo notein this contet that
Judges original peninsulacandidatepn the southerrshoreof Samanahasbeenprovena
recentfeatureof non-cementededimentslt thereforeseemsossiblethatthefeatureseen
by Columhuscouldhave beerentirelysand-basedndcouldhave entirelywashedaway in
theinterveningtime, without leaving ary cluefor modernscholars.

F Throughthe Islands

F1  After exploring SanSahador Columhus returnsto his ship, andtherefollows one
of the mostintriguing passagem the Diario. “I . .. setsailandsav somary islandsthat
| did not know how to decidewhichoneto goto rst .. .. Finally, | decidedto goto the
largest,andsol amdoing. It is about v e leaguedlistantfrom thisislandof SanSahador
andthe others somemoreandsomeless’ %

F2  First, it seemsstrangethatColumhusdid notknow how to decidewhich way to go,
sincethepreviousdayhehadstatechisintentionto sail southor southwesto nd thesource
of the natives' gold. And how far would Columtus have hadto sail from SanSahadorin
orderto seeanotherisland v eleaguesway? Theanswels, no distanceatall. Columtus
could have seenthis secondsland, at a distanceof v e leaguesarnytime while at anchor
duringthe previoustwo days(assumingan averageheightfor a Bahamiarisland).

F3  Theseappareninconsistencieareresohedwhenwe realizethat Columhus's ships
possiblydid not have ratlines. Sendinga maninto the mastheadvasthereforea dif cult
operationthe mastheadvasnot a normalwatch-standingosition,andno onewassentup
the mastwithout a speci ¢ reasonsuchassearchingor a landfall. It seemdikely to me
thattherejust wasnt anyonein the mastheadetweerandfall on the morningof the 12"
andsettingsail againon the 14", Settingsail providesa goodopportunityto puta manin
the mast,because lookout canride up on the yardarmasit is hoistedinto place. When
Columtus setsail that afternoon,he senta man up — andwhile still only a few dozen
metersoffshore hehadamajorshock.He discoveredto his surprisethatSanSahadorwas
partof ahugeandpreviously unimaginedarchipelago Uponquestioninghis native guides,
hefoundthatthereweremorethana hundredslandsin thesewaters.

F4  Thatis why Columhusdid notknowv how to decidewhich directionto take. Even-
tually, he decidednot uponthe southernmostor the southwesternmossland,nor on the
island closestto the gold; he decideduponthe largest In otherwords, facedwith this
discovery, hetemporarilyputasidetheideaof gold,andsailedinsteado nd new landsfor
his sovereign.

F5 Columhus'sdescriptiorof hisdilemmaonthe14" certainlyis interestinganduseful,
but nowherethat day doesColumtus tell usthe directionin which his destinationisland
lies. This turnsout to be a minor point, howvever, becausefter arriving the next day, he
neatly lls in thegap.

26 punn& Kelley 1989,p.77.
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F6  After arriving atislandll onthe15™, Columtussays,’l foundthatthefacewhichis
in thedirectionof SanSahadorrunsnorth-southandthatin it therewere v e leaguesand
theother which | followed, runseast-west?’ If the north-southcoastfacesSanSahador
and the east-westtoastby implication doesnot face San Salhador it is clearthat San
Sahadorcanlie in only onedirection: dueeastof that v e-league-longnorth-southcoast.
Only Planaand GrandTurk receve full markson this point. RamonDidiez Burgos, the
rst to proposePlanaasSanSahador hasColumhus's anchoragen the night of the 15"
onthenorthshoreof Crooked?® | preferJudges routearoundBird Rockto Landrail Point
(seeFigure3), in view of thewind shift to the southeastvhich threatenedhe anchorage.
F7  Columhus sails from island Il, which he namesSantaMaria, to an even larger
islandlll that he calls Fernandina.He estimateghe distancebetweerthe two islandsat
nine leaguesat rst, thenrevisesit to eightleagues‘almost east-west”. He sayson the
16" thatthis coastline‘may” be morethan28 leagueshut on the next day; afteractually
exploring it, he saysthat he sav only 20 leaguesand“it did not endthere”. The east
coastof Long is 22 leaguesusingJamesE. Kelley's 2.67 nmi league. The Grand Turk
theoryrequiresusto believe thatColumhussailedfrom Mayaguando Acklins, acrossome
40 miles of openocean,andmistook it for a coastline®® Thisis thekind of explanation
thatratesa 0 onthe Scorecard.
F8  Oneof theobjectiongo the Plana-Samanauteis thatColumhussaysthatislandlll
is visible to him while heis still atislandll. This seemgo bein contradictionto his later
assertionshatthe distancebetweerthetwo islandsis 8 or 9 leagues.However, thisis not
necessarilghe case. If Columhus anchoredalongLandrail Pointon the night of the 15",
he would have hadto sail aroundthe westernendof Crooked Island. Sincethe caravels
werefastershipsthanthe SantaMaria, it is possiblethatoneof themwentfar enoughinto
the Crooled Island Passageo malke out the island. Or, Columhus might have learnedof
theislandfrom theIndians: at onepoint, he sayshe hasan“indication” (amuesta) of the
island's presence.
F9  Didiez Burgosshavs ColumluscircumnaigatingLong Island,which seemsartic-
ularly uncorvincing to me;again, Judges trackalongthe eastcoastof Longis far superior
Columtus describesa harbor?2 leaguesfrom the end of islandlll. The harborhastwo
narrawv entranceseparatetyy anisleo, or smallisland: adescriptiorthat ts Little Harbor

(Figure 2) passablywell, althoughlLittle Harbor hastwo small islandsin the entrance.

Fox identi ed Burrows Harbor slightly farthersouth,asthis harbor Fox's harborhastwo
mouths putit is only abouthalf thecorrectdistancdrom theendof theisland. In my mind,
eitherof theseharbords abettert thanthe Newton Cayharboratthenortherrtip of Long,
whichis the candidateof the WatlingsandConceptiortheoriesthis harboris fartoo close
to thenorthernendof theisland. The Egglslandtheoryhasthis harborat ConchSoundon
Andros,which hasonly onewide opening.Caicos-aducatesuseLovely Bay on Acklins,
which hasmary wide openingsinsteadof two narrov ones;andthe GrandTurk theory
usesAbrahams Bay on Mayaguanawhich hastwo openingsut noislea Columhussails
NW from this harbor“as far asthe coastthatrunsE-W”, which is anothemproblemfor the
Watlings-Conceptiottheories sincethereis no suchE-W coast,nor ary coastat all, north
of Newton Cay.

27 punn& Kelley 1989,p.77.

28 RamonJ. DidiezBurgos,Guanahany Mayaguain 1974: EditoriaCulturalDominicanaSantoDomingo,p.171.

2% RobertH. Power, “The Discovery of Columhus's Island Passageto Cuba”, Terrae Incognitag 15 (1983),
pp.165-167.
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F10 Ontheeveningof the 17", the Fleetrunsinto foul weather Columtus headsfor
the southerrcapeof theislandto anchor;asthewind wasnorthwestthis capewould have
affordedshelter He spendghe 18" continuingaroundtheislandwhentheweathemllows;
he anchorswhenit doesnot, mentioningthat“l did not go ashore”. In moderatewinds,
Columtus would have reachedSouthEnd on Long Island aboutmidday and spentthe
afternoon(or partof it) beatingnorthward a few miles alongthe westcoastof theisland.
Thisis slow, wind-in-yourfacesailing,andColumhushadonly afew daylighthoursbefore
hewasforcedto give up andreturnto the only availableanchoragenearSouthEnd. The
Egg Islandtheoryrequiresus to believe that Columtus spentthis entire day out of sight
of land, sailing at top speedthroughthe treacheroushoalsbetweenAndros and Long,
anchoringin the JumentosCays. In a similar fashion,the Caicostheory also requires
Columhusto sail avay from Fernandinaon the 18", in directcontradictionof the Diario.
The reason:thereare only 6 hoursof sailing from island Ill, Fernandinato island 1V,
Isabelaandthesetheoriesrequireextra time to make the distance.No meretranscription
error can sa/e thesetheorieshere; one mustinsteadassumethat Columtus just did not
know whathewastalking aboutwhenhewrotetheentryof the18". Thisis againthekind
of discrepang thatratesa 0 onthe Scorecard.

F11  Columhus setssail the next morning, spreadinghe eet from ESEto SSE;after
threehours,he makes his landfall at Isabela,islandlV. NowheredoesColumhustell us
the distancebetweenlsabela(lV) andFernandinglll). But let us make somereasonable
assumptionsthemaximumspeedn thetransatlanticrossingvas3 leaguegerhour, thus,
Columhuscouldhave beenmnomorethan9 leaguegromislandlll whenhemadehislsabela
(IV) landfall. Next, if we take the shortestreasonabléengthfor the league(2.67 nautical
miles) andthe highestreasonabléeightfor a Bahamiarisland(50 meters) then— using
15 m asthe heightof the ship's obserer — we concludé® thatislandIV could have been
asmuchas8.6 leaguedistantat landfall. So the maximumdistancefrom islandlll to
islandlV is 17.6leaguesalthoughit couldwell belessthanthis.

F12  Now, Columhusmentionghatthenorthernendof IsabelaislandlV) is onanE-W
line from Fernandindislandlll); thereis reasorto doubtthatthisis preciselytrue,butletus
assumdor themomentthatit is. WhenColumhusdepartdsabelalV) onthe24", hesails
WSW from its northernpoint, for an unspeci eddistanceuntil he seesCapeVerde,the
southerrpointof Fernandindlll), lying 7 leaguego theNW (seeFigure6). All right now,
trigonometry* fans:if theangleA in Figure6 is 22.5degreesandangleB is 45 degrees,
andsideZ is 7 leagueswhatis thelengthof sideX ? Theanswer:16.9leagues.

F13  Striking. We have now calculatedhe distancerom islandlll toislandIV in two
completelydifferentways (xF11 & xF12), and have arrived at answerghat agreewithin
lessthanaleague:16.9leaguest 17.6leagues.| mustagain(asat xF11) point out that
this distancecould be lessthanthe meanresult, 17 leaguegindeed,by our Planatrack,
it is c.10leagues|ong-to-Fortune: xG1 [b] or Figure8), sinceColumhus sailedfrom IlI
towardslV onaSE& thenE coursefor under6 hours,andlikely hewasmakinglessthan
3 leaguesperhour But it could not be greaterthan 17 leaguessincethis would require
Columtusto have sailedNE from Ill, in contradictionto the Diario, andat speedgreater
than3 leaguegperhour, whichis mostunlikely.

F14  Itisthisbeautifulinternalconsisteng of the Diario thatdoesin the Caicostheory
the GrandTurk theory andthe Egglslandtheory Eachof thesetheoriesrequiresfar more
distancdromislandlll toislandlV thantheDiario allows. TheEgglslandtheoryassumes
thatthe 7 leaguego CapeVerdeis atranscriptionerrorfor 70 leagues And indeed,if one
assumeshat Columhus was estimatingthe directionfrom a 16-pointcompassnsteadof
a 32-point,a portion of northeasterm\ndros just doesmeetthis criterion. However, this
doesnot help much, sinceColumhus also saysthat CapeVerdeis in the westernpart of

30 Computation:2.1[50"*2+ 15'%2}/2.67= 23 nmi, or 8.6 leagues.
31 Whethercomputecby planeor sphericatrigonometry theresults(for sucha smallsphericatriangle)naturally
agreealmostperfectly
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Figure 1. The plot box shows all points which can be considered 19.1 leagues from the Ragged Islands
in a direction 23.5° north of east. Part of island III should lie in or near the plot box. See §C4.
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Figure 2. The plot box shows all points between eight and nine leagues east or almost east of Long
Island, island III. The closest point of istand 11 should lie in or near the plot box. See §C6.
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