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Abstract Inearly1669,theJesuitmissionaryastronomerFerdinandVerbiest(1623-1688,Nan
Huairen南怀仁inChinese)wasorderedbytheKangxiemperor(r.1662-1722)totakepartinatest
ofhisabilitiestomakeaccurateastronomicalpredictions,principallythoseneededtoconstructaluni-
solarcalendarofthetypeusedbyallliteratemembersofthepopulationofImperialChina,layoroffi-
cial,forplanningtheirdailyactivities.HewastodothisincompetitionwiththeMuslimastronomer
WuMingxuan吴明烜.Inhisaccountofthatcompetition,VerbieststatesrepeatedlythatWubased
hispredictionsonthe‘Muslim[astronomical]system’(Huihuili 回回历).Thisessayisaninitial
investigationofthemethodsusedbyWuMingxuantomakeastronomicalcalculations,withtheaimof
findingtheextenttowhichhisresultsreallywerebasedonthesystemtowhichVerbiestrefers.This
investigationindicatesthatVerbiest’scharacterisationofWuMingxuan’smethodsisincorrect.Wu
MingxuanwasinfactusingaversionoftheMingdynasty’sGreatConcordancesystemDatongli大

统历,thathadbeenrestoredtousebytheAstronomicalBureau(Qintianjian 钦天监)afterJesuitas-
tronomersandtheirChinesecolleaguesweredeprivedoftheirofficesin1665asaresultoftheaccusa-
tionsmadebyYangGuangxian杨光先.ThereasonswhyVerbiestneverthelessdescribedWu’smeth-
odsas‘Muslim’arebestunderstoodinthecontextoftheJesuits’struggletore-establishthemselves
asastronomicalexpertsattheQingcourt.

Ⅰ.Therise,fallandrestorationofJesuitastronomy:retrospectfrom1644to1668췍

In1644theQingdynastybeganitsruleovertheformerempireoftheMingdynasty.Thatsame
year,theygaveresponsibilityforoverseeingthestateAstronomicalBureau(Qintianjian 钦天监)to
aJesuitastronomicalspecialist,JohannAdamSchallvonBell(TangRuowang汤若望,1592-1666).
Thereaftertheannualluni-solarcalendarthatsymbolizedthedynasty’ssuccessinmaintainingharmo-
nybetweenthehumanandthenaturalorderswasproducedusingthewesternastronomicalmethods
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thattheJesuitshadbroughttoChinaintheclosingyearsoftheMing.췍Butin1665Schallandanum-
berofhisChinesecolleaguesweresentencedtodeathafterbeingconvictedofseriouserrorsintheir
work,principallyinwronglydecidingthemostauspicioustimeforthefuneralofachildofthe
Shunzhiemperor(r.1644-1661)andthusallegedlycausingtheemperor’sdeath.췍Schall’ssentence
waslatercommutedtohousearrest,butseveralofhisChinesecolleagueswereexecuted.Jesuitmis-
sionariesworkingintheprovinceswereexiledtoCanton.

TheJesuits’principalaccuser,YangGuangxian杨光先 (1597-1669)wasappointedasDirector
(Jianzheng 监正)oftheAstronomicalBureau,anddespitehisrepeatedprotestationsthathelacked
thenecessarytechnicalastronomicalknowledge,theregentswhoruledduringtheemperor’sminority
insistedonhisassumingoffice,whichhefinallydidinOctober1665.Onceinoffice,heorderedthe
readoptionbytheBureauoftheGreatConcordanceastronomicalsystem(Datongli 大统历)췍which
hadbeentheofficialsystemoftheMingdynasty,andtheQingdynasty’sofficialcalendarwashence-
forwardcalculatedonthisbasisratherthanusingtheJesuit’swesternmethods.췍 Histenureofthe
Directorshipwasnotwidelyseenassuccessful.Thestaffofthebureauhadnotusedtheoldsystem
since1644,andin1666YangwasobligedtorecruitWuMingxuan吴明烜,thedisgracedformerdi-
rectoroftheAstronomicalBureau’sMuslimsection(Huihuike 回回科),whichhadbeenabolished
duringSchall’speriodinoffice,inordertohaveaccesstotheskillsinpredictingplanetarymotions,

inwhichtheMuslimsectionhadtraditionallyspecialised.Yangdidthisinthefaceofcomplaintsfrom
someofficialsthatWuwasaconvictedcriminalwhohadescapedadeathsentenceformisleadingthe
emperoronlybecausehewasluckyenoughtobecoveredbyageneralamnestytocelebratetherecov-
eryofamemberoftheimperialfamilyfromaseriousillness.

YangGuangxianwasbyhisownadmissionquiteunabletocarryoutcalendricalcomputations,

whichhethereforeentrustedtohissubordinatesintheBureau.Instead,hebeganaprojecttorestore
anallegedancientmethodknownashouqi候气 ‘watchingfortheqi’,forexperimentaldetermination
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Theseastronomicalmethodsweresetoutinthemulti-authoredcollectionofexplanatorytexts,calculationproce-
duresandtablesofdatacompiledunderthesupervisionofXuGuangqi徐光启 (1562-1633),theChongzhenlishu 崇祯

历书 (Textsonastronomicalsystems[compiledin]theChongzhenreign),andsubmittedtothethronebetween1630and
1635.In1644anewversionofthiscollection,whichcontinuedtobemodifiedthereafter,wasissuedbySchallunderthe
titleXiyangxinfalishu 西洋新法历书 (Textsonastronomicalsystemsaccordingtothenewwesternmethods).The
wordsXiyang ‘western’werelaterdroppedfromthetitletogiveXinfalishu 新法历书 (Textsonastronomicalsys-
temsaccordingtothenewmethods).ThecollatededitionofShiandChu(2017)includesallthematerialaddedtothetext
undertheearlyQing.

ItwasaroutinepartoftheBureau’sworktocompiletheannotationstotheimperiallyissuedannualcalendar,

indicatingwhichdayswerefavourableorunfavourableforcertainactivities;seetheaccountofthecriticismslevelleda-
gainstSchallbysomeofhisfellowJesuitsfortakingpartinsuch‘superstitious’activitiesinJami(2012),38-40.Itwas
anaturalextensionofsuchactivitiesfortheBureautochooseappropriatetimesforimportantstateactivitiessuchasan
imperialfuneral.

Inthetextsreferredtointhisarticle,thewordli历isusedtorefertotwothingswhosenamesdemanddifferent
Englishtranslations.Itmayrefertoatextinpamphletformsuchasthe‘People’sli’Minli民历,promulgatedannually
byimperialauthorityandusedbyallliteratehouseholds,givinginformationrelatingtoeachdayofthelunarmonthsof
theyear:herethetranslation‘calendar’isappropriate.Elsewhere,asin‘GreatConcordanceli’(Datongli大统历)it
referstoacomplexdocumentspecifyingtheastronomicalcalculationsandtabulateddatawhich,amongstotherfunctions,

enablesuchdocumentsastheannuallunisolarcalendartobeproduced.Herethewords‘system’or‘astronomicalsys-
tem’aremoreappropriate.Onthisissue,seethediscussioninCullen(2017),24.

BythetimeYangtookoffice,itwastoolateforcalendarsbasedontheGreatConcordancetobeproducedfor
Kangxi5,1666,andthosealreadycalculatedundertheJesuitsforthatyearhadtobeused:seenote84.



 

oftheinitialmomentsofthe24subdivisionsoftheseasonsoftheyear.췍Thissupposedlyworkedby
constructingpitchpipeswhoselengthswouldenablethemtoresonatewiththedifferentcosmicqi气,

associatedwitheachseason.These24subdivisions,themselvescalledqi,sometimesjieqi 节气,

werecrucialreferencepointsindecidingwhetherthemonthswereinstepwiththeseasons,orwheth-
eranintercalarymonthneededtobeinsertedinthecalendartorestoretheircorrectrelations.Despite
devotingconsiderabletimeandofficialfundstohisproject,Yangwasunabletoreportanysuccess,

andbytheendof1668anumberofhighministers,andeventheyoungKangxiemperorhimself
(1654-1722,thenaged14,havingformallyassumedpersonalrulesinceAugust1667),hadbegunto
displayimpatiencewithYang’sprocrastination.

Aroundthistime,theemperorbecameawareofthepresenceofthegroupofJesuitsstillunder
housearrestinBeijing,ofwhomthreeremainedafterthedeathofSchalltwoyearsearlier.Oneofthe
group,FerdinandVerbiest(NanHuairen南怀仁,1623-1688),wasexpertinastronomyandhad
servedasSchall’sassistantintheworkoftheAstronomicalBureau.TheotherswereLodovicoBuglio
(LiLeisi利类思,1606-1682,thesuperiorofthegroup),andGabrieldeMagalhães(AnWensi安文

思,1609-1677).EarlyinthemorningofChristmasDay,25December1668(Kangxi7/11/28),a
groupoffourseniorofficialsweresenttotheJesuitresidencebytheemperor,andaskedforcom-
mentsonthecalendarpreparedbytheAstronomicalBureauforKangxi8,1669,췍whichhadbeenis-
suedafewweeksearlier(seenote14).Verbiestrespondedwithanumberoftrenchantcriticisms
whichevidentlyimpressedthevisitors,sincetheyreturnedlaterinthedaytoconveytotheJesuitsa
summonstoappearatthepalaceearlyon26December.There,togetherwithYangGuangxianand
WuMingxuan,theywerecloselyquestionedonastronomicalmatters,firstbyhighministers,and
thenbytheemperorhimself,whohadpreviouslysentamessageurgingYang,Wu,andtheJesuitsto
discusscalendricalmattersinacooperativeandnon-contentiousspirit.Despitethisinjunction,Yang
claimedthattheJesuitswereengagedinplottingrebellionagainstQingrule,andshouldtherefore
playnoroleincalendricalreform.Theemperorrejectedasimplausiblethesuggestionthatasmall
numberofmissionariescouldposeanydangertothedynasty,andangrilyrebukedYangasa‘petty
andvenalperson’(xiaoren 小人)forhavingconcealedthepresenceoftheJesuitsinBeijingwhenthe
emperorhad,earlierintheyear,issuedacallforastronomicalexpertstobelocatedandsenttothe
capital.

Incontrast,theemperorquestionedVerbiestandhiscolleagues(whowereprobablythefirstEu-
ropeanswithwhomhehadhadanysignificantcontact)withfriendlyinterest.Whentheemperor
askedVerbiesttosuggestsometestthatwouldenableanybodytoseewhethertheJesuits’astronomi-
calmethodswereorwerenotcorrect,Verbiestsuggestedthesimpleexperimentofaskingforpredic-
tionsofthelengthofthenoonshadowofagnomonofanygivenlengthonanydaythatmightbeas-
signed.OntheemperoraskingYangandWuwhetherthiswasafairtest,theyagreedthatitwas,

andtheemperororderedthattheshadowpredictiontrialshouldbeginthenextday,27December.
Whenitcametothedayitself,YangandWuadmittedthattheywereinfactunabletomakethere-
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OnthisseeHuangandChang(1996).Likemanysinologists,weprefertoleavethewordqiuntranslated,since
noneoftheEnglishtranslationsproposed,suchas‘pneuma’,‘vapor’or‘ether’seemtocaptureitsrangeofmeanings
toanadequatedegree.

DuringtheMingandQingperiods,aregnalyearbeganonthefirstdayofthefirstlunarmonth,whichtypically
fellduringFebruary,orsometimesinlateJanuary.Thus,Kangxi8beganon1February1669,andKangxi9on21Janu-
ary1670.Inthisarticle,wegivetheGregorianyearinwhichagivenregnalyearbegins,andduringwhichmostofits
monthsfall.



 

quiredpredictions,andVerbiestalonewastestedonthatandthetwosubsequentdays.Hewasheld
tohavecompletedthetrialwithahighdegreeofsuccess.췍

AsaresultofVerbiest’scriticismsoftheofficialcalendar,forwhichYangGuangxianwasfor-
mallyresponsibleevenifothershadactuallyproducedit,addedtohisfailureinthe‘watchingforthe
qi’projectandhisincapacitytomeettheshadowpredictionchallenge,Yangappearstohavelostall
creditintheemperor’seyes,althoughhewasnotformallydismisseduntilMarch1669.WuMing-
xuan,however,wasapparentlyseenbytheemperorasacompetitoragainstwhomVerbieststillnee-
dedtoprovehimselffurther,despiteWu’sfailureintheshadowtrial.Toseewhythiswas,andwhat
itentailed,weneedtolookbackateventsearlierin1668.

Ⅱ.WuMingxuanasacontenderintheprojectofastronomicalreform

Asalreadymentioned,itwasYangGuangxianwhohadrescuedWuMingxuanfromobscurity
anddisgracebybringinghimbackintotheAstronomicalBureauin1666.Butby1668itseemsthat
Wu’ssenseofgratitudewaswearingthin,sinceinAugustofthatyearhelaunchedamajorattackon
thecompetencyoftheBureauasanorganization,andthusbyimplicationattackedthemanagementof
theBureaubyitsDirectorYangGuangxian:

康熙七年 … 七月 … 壬子。钦天监监副吴明烜疏言、见用古历、不无差谬。如五官正戈

继文等所进历、暨回回科七政历三本、互有不同。宜令四科知历之官、详加较正、以求至精。然

推历以黄道为验。黄道以浑仪为准。今观象台浑仪损坏、亟宜修整。又地震方向、各有所占。
请造滚球铜盘一座。并设台上。仪器备、则占验始为有据。

得旨、历法甚为精要。如何而使大备。永远可行。著礼部确议具奏

Kangxi7…7thmonth… (15thday)renzi.49(22August1668):췍

ThememorialoftheDeputyDirectoroftheAstronomicalBureau,Wu Mingxuan,

states:

Thewaytheoldastronomicalsystem [i.e.theGreatConcordancesystem],isbeing
usedisnotwithouterrors.AsforthecalendarsubmittedbytheSupervisoroftheFiveOf-
ficesGeJiwenandhiscolleagues,췍췍andthethreeversionsofthePlanetsCalendarofthe
Muslimsection,theyarenotconsistentwithoneanother.Itwouldbeappropriatetoorder
thoseofficialsoftheFourSections[oftheBureau]췍췍whounderstandastronomicalsystems
togointothisindetailandmakecorrections,inordertoarriveatthegreatestaccuracy.

Nowinmakingpredictionswithanastronomicalsystem,theeclipticisthereference,

andtheeclipticusesanarmillarysphereasitsstandard.ButthearmillarysphereontheOb-
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AdetailedanalysisofthecalculationmethodsusedbyVerbiesttomakethesepredictions,andofthecircum-
stancesthatledhimtoadoptthemisgiveninCullenandJami(2022).

Thenumber49,notgivenintheoriginal,isthenumberinthe60-daycycleofthesexagenarydaylabelledrenzi,

addedhereandelsewhereforthereader’sconvenience.Foratabulationofthewholecycle,seeCullen(2017),57,Table
2.3.Thedayofthemonth,addedhereforclarity,isnotnormallygivenintheShilu.AllWesterndatesgiveninthisar-
ticleareintheGregoriancalendar.

Fromthecontext,andwhatissaidinthereportoftheBoardofRitesthatfollows,itappearsthatthisisnotthe
‘People’sCalendar’forgeneraldistribution,butthe‘PlanetsCalendar’givingdailypositionsofthesunmoonandplan-
ets,thatwasonlycirculatedtotheofficialsofthecapitalbureaucracy.

TheseweretheCalendarSection(Like 历科),theObservatory[Literally‘Celestialsigns’]Section(Tianwen
ke天文科),theClepsydraSection(Louke 漏科),andtheMuslimSection(Huihuike 回回科).



 

servatoryplatformisdamaged,anditshouldberepairedasamatterofurgency.Further,

thedirectionsofearthquakesallhavedivinatorysignificance.Ithereforerequestthatthere
shouldbemadeabronze‘ball-rollingplate’,췍췍tobesetupontheobservatory.Whenthein-
strumentsarecomplete,thenforthefirsttimedivinationwillhavesomethingtoserveasa
basis.

ARescriptwasreceived[fromtheemperor]inresponse:Astronomicalsystemsarea
matterofvitalimportance.Howcantheircompletenessbeassured,sothattheywillwork
permanently?LettheBoardofRitescometoadefinitedecisiononthis,andmemorializeac-
cordingly.췍췍

Theconcernthatthisattackcausedtotheemperorandhisadvisorsisevidentfromthewordsof
therescript,whichaskedineffecthow,iftherestored‘oldsystem’(theGreatConcordancesystem)

wasproblematic,thedynastywastofindasystemthatcouldbeguaranteedtoworkinthelongterm.
TheBoardofRitestookoveramonthtoreply,anintervalwhichsuggeststhattheyhadinvestigated
thisproblemwithconsiderablecare:

康熙七年 … 八月 … 丙申。礼部等衙门、议覆五官正戈继文等、所算七政历、金水二星、
差错太甚。主簿陈聿新七政历、未经测验、亦有差错。监副吴明烜之七政历。与天象相近、理

应颁行。但陈聿新推算己酉年民历、已经颁行各省、不便更换、止于本年暂用。其七政经纬躔

度、月五星凌犯等历、及日月交食。既据吴明烜自认、务求合天。应自康熙九年以后。俱交吴

明烜推算。仍令钦天监堂官、公同四科官员每日上台。昼测晷影。以定节气。夜测日月五星。
以定行度。四年之内修正。务期合天。著成历书。得旨、著吴明烜将康熙八年历日、七政历

日、推算进览。余依议

Kangxi7…8thmonth… (30thday)bingshen.33(5October1668):
TheBoardofRitesandotherofficesreportontheirdeliberations:
[Asfor]thePlanetsCalendarcalculatedbytheSupervisoroftheFiveOfficesGeJiwen

andothers,thereareverylargeerrorsinrelationtothetwoplanetsVenusandMercury.
ThePlanetsCalendaroftheRecorderChenYuxinhasnotyetbeensubjectedtoobservational
testing,anditmayalsohaveerrors.ThePlanetsCalendaroftheDeputyDirectorWu
Mingxuanisclosetothecelestialphenomena,andinprincipleitoughttobepromulgatedfor
use.ButthePeople’sCalendarcalculatedbyChenYuxinforthejiyou.46year[Kangxi8,

1669]hasalreadybeenpromulgatedtoeveryprovince,췍췍andsinceitwouldbeinconvenient
tomakeachange,itshouldbeusedforthatyearonly.Asforthecalendarsgivingthede-
greesoftheorbitsoftheplanetsincelestiallongitudeandlatitude,andtheapproachesand
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Thisdeviceusedthedirectioninwhichaballrolledfromacentralpositiononahorizontalplateasanindication
ofthelocationoftheearthquakecausingthedisturbance.

DaQinglichaoshilu26,16b-17a.
Thishadtakenplace,aswasthecustom,inthefourthlunarmonthtoenableprovincialofficialstoprintasuffi-

cientnumberofcopiesforgeneraldistributiontothepopulationonthefirstdayofthetenthmonth,whichin1668was4
November.SeetheaccountinVerbiest(1687),ch8,translatedandcommentedinVerbiestandGolvers(1993),71-
73.



 

invasionsofthemoonandfiveplanets췍췍,togetherwithsolarandlunareclipses,WuMing-
xuanisresignedtohavingtoworktoseekagreementwiththeheavens.Itwouldbeproper
toorderWuMingxuantomakecalculationsfortheyearsfromKangxi9[1670]onwards.
Accordingly,thechiefofficersoftheAstronomicalBureau,withtheofficialsoftheFour
Sections,shouldbeorderedtogouptotheobservatoryeveryday,tomeasurethe[gnomon]

shadowduringthedaytime,inordertodetermine[thetimesof]theqi,andatnighttoob-
servethe(sun)췍췍moonandfiveplanets,inordertodeterminetheirmotions.Theyshould
carryout[thisworkof]revisionandcorrectionforfouryears,withtheaimthatduringthat
timetheywillachieveagreementwiththeheavens,andcanthencompose[anew]treatise
ontheastronomicalsystem.

Rescript[fromtheemperor]:LetWuMingxuantakeinhandthe[People’s]Calendar
forKangxi8andthePlanetsCalendar,andsubmithiscalculationsforinspection.Letthe
restbeinaccordancewiththereport.췍췍

TheinternalsituationoftheAstronomicalBureaurevealedhereisverystriking,andappearsto
indicatethatYangGuangxianwasfailingtocontrolhissubordinates’activities—anotunexpected
stateofaffairsgivenhisconfessedlackoftechnicalunderstanding.Therewereapparentlyseveralcon-
flictingversionsofthePlanetsCalendarfor1669inexistence,onepreparedbyGeJiwen,anotherby
ChenYuxinandanotherpreparedbyWuMingxuan,togetherwithperhapsuptothreeothersfrom
theMuslimsection.ItisnotclearhowtheBoardofRiteshaddecidedthatGeJiwen’scalendarwasin
errorinitspredictionsforMercuryandVenus,andthatWuMingxuan’scalendarwasrelativelyaccu-
rate:itmaysimplybethatWuhadmoresupportersintheBureauthanGe.ThefactthatChenYu-
xin’sPeople’sCalendarhadalreadybeenpromulgatedtoprovincialgovernmentsmayexplainwhyhis
PlanetsCalendarwassparedseriouscriticism—althoughithadnotyetbeenreleasedtotheseniorof-
ficialswhowouldnormallyreceivethisdocument,itwouldhavecauseddifficultiesifadifferentPlan-
etsCalendarhadbeensubstitutedthatwasnotconsistentwiththosepartsofitsdata(suchasthe
timesofluni-solarconjunctionsmarkingthefirstdaysofmonths)thathadalreadybeenusedinthe
People’sCalendar.ButalthoughWuMingxuan’sPlanetsCalendarwasnotselectedforimmediateuse
inKangxi8,1669,theBoardstillrecommendedthatheshouldbegivenresponsibilityforthePlanets
Calendarinsubsequentyears.TheBoardalsotookupWu’ssuggestionthattheofficersofthewhole
Bureaushouldcooperateinworktoimprovetheastronomicalsystem —andnotonlyproposedthat
thisworkshouldextendoverseveralyearsbutalsolaidstressonobservationasabasisfortheelabo-
rationofabodyoftheory.Finally,theexplicitreferencetodeterminingthetimesofqibyobservation
maywellbeintendedasaveiledcriticismofYangGuangxian’scontentionthatsuchobservational
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Thislastdocument,theLingfanli 凌犯历,wasinprinciplesubmittedonlytotheemperor,inmanuscript
form.Itcontaineddetailedcalculationsofthecloseapproachesofthemoonandfiveplanetstooneanother,andtoastro-
logicallysignificantstars.

Thiswordisclearlyoutofplacehere,sincethesunisnotobservableatnight;ithasprobablyslippedinbyway
ofareminiscenceoftheconventionalphraseriyuewuxing 日月五星.

DaQinglichaoshilu,26,25b-26a.



 

workwasunnecessaryifhis‘watchingfortheqi’methodwasputintopractice.췍췍

Theemperor’sresponseexpressedapprovaloftheseproposals,butalsorevealedhisdesireto
makemoreimmediateprogresswithastronomicalissuesbyinsistingthatWuMingxuanshouldgoa-
headimmediatelywiththeproductionoftrialversionsofaPeople’sCalendarandaPlanetsCalendar
forKangxi8,1669,sothathisabilitiescouldbejudgedonthatbasisinadvanceofhisbeinggivenre-
sponsibilityforthecalendarsthatwould,ifallwentaccordingtoplan,bepreparedforKangxi9,

1670.ItappearsthatifWusucceeded,theemperorwaspreparedtogivehimthemainresponsibility
fortheprojectofproducinganastronomicalsystemforthedynastythatcouldbeusedinthelong
term.Underthosecircumstances,itwasunlikelythattheemperorwouldabandontheseplanspurely
becauseofVerbiest’ssuccessinpredictinggnomonshadows,amatterthatwasdecidedlyperipheral
totheimperativeneedforthedynastytoproduceareliablecalendar.

So,farfromgivingVerbiestanyresponsibilityforastronomicalmatters,orevenanyrewardfor
hissuccess,theemperorsimplysethimaheavytasktoperform,assetoutintheimperialresponse
dated29Decembertothereportoftheofficialswhohadsupervisedtheshadowtrial:

知道了。将吴明烜所造。七政及民历。着南怀仁验看差错之处写出。俟报部之日。尔等

议奏钦此。

Acknowledged.TakethePlanetsandPeople’sCalendarsmadebyWuMingxuan,and
letVerbiest췍췍examinethem.Ifheseesanyerrorsheistopointthemoutinwriting.You
shallwaitforthedaywhenhereportsback,andthenyoushalldeliberateandreport.췍췍

Verbiestwasnodoubtwellawareofthefactthathewasbeinggivenanopportunitytoprovethat
heshouldreplaceWuMingxuanasthepersonresponsibleforproducingacalendricalsystemthat
wouldbe‘capableofworkingpermanently’(yongyuankexing 永远可行),astheemperorhadde-
mandedinhisrescriptonWuMingxuan’smemorialoftheprecedingAugust.Unsurprisinglyhemade
fulluseofthisopportunitytoattackWuMingxuan’sastronomicalcompetence.ItappearsthatVerbi-
estspentmostofJanuary1669onthistask.Thecopyofhismemorialtotheemperorthatheprepared
toaccompanyhisdetailedreportisdatedtoKangxi7/12(whichranfrom2-31January1669),but
thedayofthemonthisblank.However,inthecopygiveninthedocumentscollectedinXichaoding
an 熙朝定案 (Casesdecidedduringthe[Kang]xireign,hereafterabbreviatedasXCDA),theem-
peror’srescriptinresponseisdatedtoKangxi7/12/26,27January1669.Giventhebrevityofthere-
scriptitislikelythatthereportwasreceivedatmostadayortwobeforethatdate.Inhismanuscript
Latinaccount,writtensevenyearslater,Verbiesttellsusthattheemperorrespondedstatim
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HehadfirstmadethisclaimduringtheJesuit’strialin1665,whenhesaidthatitwasnotnecessarytogoupto
theobservatorytomakeobservations(feidengtaiguanxiang 非登台观象),solongasthe‘watchingfortheqi’proce-
durewasproperlyfollowed:An(2015),116-117,reportoftrialproceedingssubmittedKangxi4/1/29,15March
1665.

IntranslatingChinesetextsinwhichVerbiest’sChinesename,NanHuairen南怀仁occurs,wecommonlyren-
deritas‘FerdinandVerbiest’,‘Verbiest’,orwhenthetermisusedself-referentiallybyVerbiest‘I’,‘me’‘my’or
‘mine’asappropriate.

CYJL6b-7a.



 

(‘immediately’).췍췍Inhisrescript,theemperororderedthatthereportshouldbepassedtotheDelib-
erativeCouncilYizhengwangdachenhuiyi 议政王大臣会议fordiscussion.췍췍Twodayslater,the
DeliberativeCouncil,headedbyPrinceGiyešu,respondedbydeclaringtheirincapacitytoevaluate
Verbiest’sreport,andsuggestingawayofproceedingthatmightsatisfactorilyresolvetheissuebe-
tweenVerbiestandWu:

南怀仁所称吴明烜推算历日种种差错之处。皆系精微。其是非一时据难定议。必须差委

测验大臣。同钦天监马祜等。将南怀仁吴明炫推算历日内可以测验之数欵。谁人合天象不合

天象之处测看。完日再议具题。

ThedifferentkindsoferrorsandinaccuraciesinWuMingxuan’scalendarssetoutby
Verbiestareallverypreciseandsubtle,anditisdifficulttocometoanyoverallconclusionas
towhether[Verbiest’scriticisms]arecorrectornot.Whatshouldbedoneistosendsome
highofficialstoobserve,togetherwith Mahu췍췍 andhiscolleaguesfromtheBureauof
Astronomy,sothattheycantakeallthenumericaldatabyVerbiestandWuMingxuancapa-
bleofbeingtestedbyobservation,andseewhose[predictions]matchtheheavensand
whosedonot.Whenthishasbeendoneafurtherreportshouldbemade.췍췍

Theemperorrespondedonthesamedaywithalistoftwentynamesofsuitableofficialstobe
delegatedtocarryouttherequiredobservations.TheseincludedthePresidentsandothersenioroffi-
cialsoftheBoardsofWorks,Personnel,Rites,PunishmentsandWar,togetherwithtwoCensors.It
wasagreedthatobservationsshouldtakeplaceonthethirdandeighteenthdaysofthefirstmonthof
Kangxi8(3and18February1669),whichwerethedaysonwhichVerbiesthadpredictedthatthe
twoqiassociatedwiththefirstmonth,EstablishmentofSpringandRainWaters,shouldfall.As
wellascheckingwhentheseeventsactuallyoccurred,therewerealsotobeobservationstocheckpre-
dictionsofthepositionsofMarsandJupiteronthefirstoccasionandoftheMoononthesecondocca-
sion.췍췍

VerbiestandWumadetheirpredictionsinadvanceofthedatesfixed,andthedesignatedofficials
attendedthesubsequentobservationsbywhichthosepredictionswerechecked.Finally,theofficials
jointlysignedadetailedreportonthe22nddayofthemonth,inwhichtheysetouttheresultsoftheir
observationalevaluationofthepredictionsmadebyVerbiestandWuMingxuan,andattestedthatin
everyinstanceVerbiest’spredictionswerecorrectandWu’swerewrong.췍췍TwodayslaterGiyešu
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Xichaodingan,4a-6b,Verbiest(1687),IV,12andGolversandNicolaidis(2009),128-129.Thecollection
ofmemorialsandimperialpronouncementsinXCDAappearstohavebeeninitiallyassembledin1669,butcontinuedtobe
addedtoandmodifiedinlatereditions.

ThiswascomposedofManchuprincesandministers,andwasthemajoradvisorybodyforemperorsinearly
Qing.OnitsroleanddevelopmentseeOxnam(1975),70-76andelsewhere.

ThisistheManchuwhowasco-president(Jianzheng 监正)oftheQintianjian 钦天监withYangGuangxian.
XCDA,7a-7b.
Inboththe1676manuscriptandinAstronomiaEuropaeaelevenyearslater,VerbiestindicatesthatheandWu

MingxuanweresummonedtoameetingbytheBoardofRites(theministrytowhichtheAstronomicalBureauwasthen
subordinate),atwhichitwasdecidedwhatpredictionsweretobemadeandtested.Heseemstosuggestthathehadan
influentialvoiceinthischoice;thereisnorecordofthismeetinginChinese.SeeGolversandNicolaidis(2009),129-131
andVerbiestandGolvers(1993),67.

CYJL,43a-38b.



 

summarisedtheirreportfortheemperorinamemorialonbehalfoftheDeliberativeCouncil,andrec-
ommendedthatVerbiestshouldbeappointedtoanofficeintheBureauofAstronomyandputin
chargeofcalendricalcalculationforthefollowingyear,Kangxi9,1670.WuMingxuan,ontheother
hand,shouldbeinvestigatedbytheBoardofPersonnel.Atthispointweshallconcludeournarrative
andlookmorecloselyatthecalculationsandpredictionsthathavebeencentraltothestory.

Ⅲ.Verbiest’scriticismofWuMingxuanandthe‘MuslimsystemHuihuili回回历’
inearly1669

OnwhatbasishadWuMingxuanproducedhistwocalendarsforKangxi8,andmadehispredic-
tionsfortheobservationaltestsofFebruary1669? Asweshallseebelow,inVerbiest’scriticismsof
thecalendricalwritingsthatWuMingxuanhadproduced,herepeatedlyreferstoWu’scalculationsas
resultingfromtheHuihuili 回回历 ‘Muslimastronomicalsystem’.TakenwiththefactthatWu
wasindeedaMuslim,andhadpreviouslyheadedtheMuslimsectionoftheAstronomicalBureau,it
wouldindeedbenosurprisetofindthatWu’sworkactuallywasbasedonMuslimastronomicaltech-
niques.

AstronomicaltheoryandpracticefromtheIslamicateworld,whichDrorWeilhascharacterised
as‘Arabo-Persianastronomy’,wasfirstintroducedintoEastAsiaunderthepatronageoftheYuan
dynasty.췍췍TheChinesetextsnowadaysassociatedwiththetitleHuihuilioriginatefromtheearly
yearsoftheMingdynasty(1368-1644),whentranslationsofastronomicaltextsfromtheimported
systemwerefirstproduced,andMuslimspecialistsintheiruseweregivenaplaceintheAstronomical
Bureauofthenewdynasty.Theoriginsandsubsequenthistoryofthismaterialhasbeenstudiedbya
numberofscholars,basedondetaileddescriptionsofitsmethodsofcalculationinanumberofextant
sourcesfromthe15thcenturyonwards.췍췍TheHuihuiliis,ultimately,adescendantofthesystem
setoutinthesecondcenturyCEAlmagestofPtolemyofAlexandria,transmittedandmodifiedover
thecenturiesbyastronomersworkingintheIslamicateworld,beforeitwasfinallyembodiedinaChi-
neselanguageversion.ItmaythusberegardedasadistantcousinofVerbiest’smethods,whichulti-
matelygobacktothesameHellenisticroots,viathemodificationsofCopernicusandTychoBrahe,

whointurndrewonworkbyastronomersinthemedievalIslamicateworld.췍췍

Butwasthereanyconnectionbetweentablesandcalculationproceduressetoutinthevariousex-
tantdocumentsassociatedwiththetitleHuiHuili,andWuMingxuan’sPlanetsandPeople’sCalen-
darsforKangxi8,1669,togetherwiththepredictionsoflunarandplanetarypositionshewasordered
tosubmitforobservationaltestinginFebruary1669?

VerbiestcriticisesthepredictionsofWuMingxuan’sdraftPeople’sandPlanetscalendarsat
lengthandingreatdetail.Hisreportispreservedaspartofthedocumentcollectionrelatingtohis
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SeeWeil(2018).
SeeforinstanceYabuutiandvanDalen(1997)andvanDalenandYano(1998),alsoShi(2003).Wehavemade

useoftheseandothersourcesinourworktowardsunderstandingtheHuihuili,andaregratefultoBennovanDalenand
ShiYunlifortheirpersonalresponsestoqueries,whichhavebeenofgreatassistance.

Inhis1676manuscriptVerbiestspecificallystatedthatWu’smethodswere‘accordingtothetablesofPtolemy
[secundumPtolem<a>eitabulas],whichhehadinheritedfromhisancestors’:GolversandNicolaidis(2009),126-
127.ThisistheonlypointatwhichVerbiestrefersbyimplicationtothecommonancestryofWu’smethodsandhis
own.



 

conflictwithYangGuangxianandWuMingxuanthatwasassembled,apparentlybyVerbiesthimself
inresponsetoanimperialcommand,underthetitleQindingxinliceyanjilue 钦定新历测验纪略

(Asummaryofobservationsinaccordancewiththenewastronomicalsystem,imperiallycommis-
sioned),abbreviatedasCYJL.Heopensthecollectionwiththefollowingintroduction:

奉旨查对杨光先吴明垣所造各历,并测念诸差纪略。治理历法极西耶稣会士南怀仁述。

InresponsetoaRescriptcommandinghimtoexamineandreportonthevariouscalen-
darsproducedbyYangGuangxianandWuMingxuan,andontheirdiscrepancieswithobser-
vation,FerdinandVerbiestfromtheFarWest,memberoftheSocietyofJesus,Managing
CalendricalMethodsreportsasfollows.췍췍

ThistextofCYJListhuslikelytohavebeencomposedatsometimeafterKangxi8/3/15(15
April1669),thedateofthefirstmemorialbyVerbiestinwhichhedescribedhimselfas治理历法

‘ManagingCalendricalMethods’,thetitleusedinhisopening.췍췍Itisafairlylengthytext,takingup
84singlepagescountedinthewesternmanner,printedon42centrefoldedsheetsinthenormalChi-
nesebookdesign.Atthreepointsinthetext,thesequenceofCYJLpagespausestoallowtheinser-
tionofpagescontainingdocumentstakenfromthewoodblockprintoftheXichaodingan (XCDA)

collectionofmemorialsandotherofficialdocuments,ofwhichthefirstversionwasalsoassembledin
1669.Aftereachofthesethreedocuments(whichpreservetheXCDApaginationandwereclearly
printedfromtheXCDAwoodblocks),theCYJLpagesequenceresumes.Theseinsertionsaddanoth-
er6foldedsheets.Verbiest’sdiscussionofWuMingxuan’sworkonthePeople’sandPlanetsCalen-
darsforKangxi8takesuppages11a-28bofthemaintext.

WedonothoweverhavetowaituntilthatpointforVerbiesttomakeitclearonwhatbasishe
thinksthatWuMingxuanperformedhiscalendricalcalculations.Ontheveryfirstpageofhisreport,

hestates:

仁当查对吴明烜所用回回历法诸差者。缘奉特旨。

Thereasonformytakingresponsibilityforexaminingandreportingonalltheerrorsin
theMuslimastronomicalmethodsusedbyWuMingxuanwasthatIreceivedaspeciale-
dict.췍췍

Andlater:

先是杨光先保用大统授时诸历。以为较之回回历法。远天特甚。故康熙七年。奉旨谓历

交吴明烜推算。及至仁查对明烜所用回回历法。仍复大谬。与大统授时诸历无异。

Theorigin[ofthisaffair]wasthatYangGuangxiantreatedtheGreatConcordanceand
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CYJL1a.
SeeXCDA,no7,15a-16a.Althoughlifausuallyreferstothemethodsembodiedinastronomicalsystems,

the‘calendrical’renderingreflectsthewaythatVerbiestprobablyexpectedhisskill-settobeviewedinthiscontext.
CYJL,1a.



 

SeasonGrantingsystemsaspreciousheirlooms.췍췍Itwasconsideredthatcomparedwiththe
Huihuisystem methodstheseerredgreatlyfrom [thephenomenaseenin]theheavens.
Thusinthe7thyearoftheKangxiperiod,aRescriptwasissuedthatthecalendarshouldbe
handedovertoWuMingxuantocalculate.WhenIcametocheckandreportonthemethods
oftheHuihuisystem,thereupon[Ifound]furthermajorerrors,nodifferentfromthosein
theGreatConcordanceandSeasonGrantingsystems.췍췍

HereVerbiestisevidentlyreferringtotheeventsofAugustandOctober1668,Kangxi7,when
WuMingxuancriticisedtheofficialcalendarsforthecomingyearKangxi8,whichwastobegininear-
ly1669.Wu’smemorialwasgiveninfullintheprecedingsectionofthisarticle,followedbytheme-
morialoftheBoardofRitessuggestingthatheshouldbegivenresponsibilityforalong-termproject
ofastronomicalreform,aswellasforcalculatingthecalendarsforKangxi9,1670.Itwillberecalled
thatwhileagreeingtothisproposal,theemperordemandedthatWushouldalsoproducedraftcalen-
darsforKangxi8.However,ifwelookagainatWu’smemorialof22August1668citedabove,his
onlyreferencetotheworkoftheMuslimsectionwastoincludeitinanotereferringtoofficialswhose
workwasinconsistent:

如五官正戈继文等所进历、暨回回科七政历三本、互有不同。

AsforthecalendarsubmittedbytheSupervisoroftheFiveOfficesGeJiwenandhis
colleagues,andthethreeversionsofthePlanetsCalendaroftheMuslimsection,theyare
notconsistentwithoneanother.(Seeaboveforfulltext)

AndWu’sreformprojectwasnottobebasedsolelyontheMuslimsection,butwasinclusiveof
allqualifiedpersonsintheentireBureau:

宜令四科知历之官、详加较正、以求至精。

ItwouldbeappropriatetoorderthoseofficialsoftheFourSections[oftheBureau]who
understandastronomicalsystemstogointothisindetailandmakecorrections,inorderto
arriveatthegreatestaccuracy.(Seeaboveforfulltext)

Verbiesthimself,whenwritingforaEuropeanreadershipsomeyearsaftertheeventsof1669,

indicatedthattheconnectionbetweenthe‘Muslimsystem’andWuMingxuan’spredictionsembodied
inhistwocalendarswasbynomeansasstraightforwardashehadindicatedinCYJL:

Mahumetanusille,quàmtemerariusinloquendo,tamignarusincalculando,&rudisin
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Theexpressioninthetext,baoyong 保用literallymeans‘preserveanduse’.Thetranslationgivenhereis
basedontheroleofthisexpressionasavariantofthecommonphrasebaoyong 宝用 ‘treasureanduse’,foundininscrip-
tionsonancientbronzevessels,insuchphrasesaszisunyongbaoyong 子孙永宝用 ‘Maysonsandgrandsonstreasure
andusethisforever’:foroneexampleamongstmany,seeShaughnessy(1991),8.Thevariantformoccursinearly
texts,suchasHouHanshu23,817,andisusedonasealoftheQianlongperiodonaSouthernSongdynastyscrollin
theBritishMuseum,IllustrationstotheOdesofChen,Museumnumber1964,0411,0.1.YangGuangxiancertainlyre-
gardedtheChinesetraditionofcalendricalastronomyasapreciousheritagetobepreservedatallcostsagainstforeignen-
croachments:seehismemorialinXCDA,no26,52a-54b.

CYJL,1a-1b.



 

Astronomia,sibíqueplaneinconstans&contrarius,pleraqueCalendariissuissineordine
ponebat,idestSinicaArabicìs,&ArabicaSinicismiscebat,atqueitaCalendarium.Arabico-
Sinicumdicipoterat.

TheMuslim,asboldinspeechashewasignorantincalculating,andunskilledinas-
tronomy,whileopenlyinconsistentandcontradictorytohimself,putmanythingsintohis
calendars췍췍withoutanyorder,thatis,hemixedChinesematerialswithArabicandArabic
withChinese,sothatitmightbecalledanArabic-Chinesecalendar.췍췍

Moreover,adetailedanalysisofthecalculationsthatWuMingxuanperformed,andVerbiest’s
criticismsofthem,showthatitwasprobablynotWu’sintentiontoattacktheGreatConcordance
systeminitself,ortoreplaceitbyanewsystembasedontheMuslimtradition,butrathertocriticise
thewaythattheGreatConcordancesystemwasbeingappliedbytheofficialsoftheAstronomicalBu-
reau.췍췍Tothatanalysiswenowturn.

Ⅳ.WuMingxuan’scalculationsofqi

Inpages14a-18aofCYJL,VerbiestcompareshisownandWuMingxuan’spredictionsofthe
momentsofinceptionofthetwoqi 气containedineachmonthofthecomingcivilyearKangxi8,

1669.Thus,forthefirstmonth,weread:

一正月初四日。戌初一刻。回回历为立春。臣等所推历法。正月初三日。已初二刻八分

为立春。则回回历后天一日零三十八刻有余。
一正月二十日。子正二刻。回回历为雨水。臣等所推历法。正月十八日。卯初三刻二分

为雨水。则回回历后天一日零七十四刻有余。

Item:Onthe4thdayofthe1stmonth,1markintothefirsthalfof[theperiod]xu
(19:00-21:00)[i.e.19:15]췍췍,theMuslimsystem makesit[theqi]Establishmentof
Spring.TheastronomicalsystemcalculatedbymeandmycolleaguesmakesitEstablish-
mentofSpringonthe3rddayofthefirstmonth,2marksintothefirsthalfof[thedouble-
hour]si(09:00-11:00)and8minutes[i.e.09:38].SotheMuslimsystemlagsbehind
heavenby1day,38marksandafraction.

Item:onthe20thdayofthe1stmonth,2marksintothesecondhalfof[theperiod]zi
(23:00-01:00)[i.e.00:30],theMuslimsystemmakesit[theqi]RainWaters.Theas-
tronomicalsystemcalculatedbymeandmycolleaguesmakesitRainWatersonthe18thday
ofthe1stmonth,3marksintothefirsthalfof[theperiod]mao(05:00-07:00)and2mi-
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Despitethistranslation,acalendariuminanastronomicalcontextwasconsiderablymorethanasimplecalendar
inthemodernsense;seeforinstancethegreatvarietyofastronomicalinformationgiveninRegiomontanus(1485).

Verbiest(1687),IV,12,translatedwithcommentaryinVerbiestandGolvers(1993),65.
Huang(1993),60,65,66and68appearstohavebeenthefirstmodernscholartomaketheassumptionthatWu

Mingxuan’scalculationswerebasedontheMuslimsystem.InthishewasfollowedbyChu(1997),29.Wemadethe
sameassumptionwhenreferringtoWu’sprojectinCullenandJami(2020),13.Butinthelightoftheanalysisdiscussed
inthispaper,thisviewmustbeabandoned.

Anexplanationofhowthesepre-modernChinesetimenotationscanbetranslatedintothemodern24-hourclock
isgivenbelow.



 

nutes[05:47].SotheMuslimsystemlagsbehindheavenby1day,74marksandafrac-
tion.췍췍

AlthoughVerbiestconsistentlyreferstohisopponent’sresultsashavingbeencalculatedaccord-
ingtotheHuihuili回回历 ‘Muslimsystem’(andweshalldiscusstheaccuracyofthatcharacterisa-
tionlaterinthisarticle),hedoesnotgiveanyformaltitletowhathecalls“theastronomicalsystem
calculatedbymeandmycolleagues”.TheastronomicalsystemintroducedbytheJesuitshassome-
timesbeenreferredtobymodernscholarsastheShixian 时宪 ‘Timelymodelling’system.Thisis
howevernotstrictlyaccurate.Whileafullaccountofthisquestionwillrequirealongerdiscussion
elsewhere,theessentialpointisthatwemustdistinguishbetweentheofficialtitlegiventoallcalen-
dricalpublicationsissuedwithQingimperialauthority,andthemethodsbywhichtheywerecalculat-
ed.AdocumentissuedbytheBoardofRitesinthefirstmonthsoftheQingmakesthisexplicit.It
notesthattheMingdynastyusedthetitleDatong 大统 ‘Greatconcordance’foritscalendars,and
thatthenewdynastyneededtochangethisforatitleofitsown.Forthisreason,ittellsus,anorder
fromtheregentonShunzhi1/7/4(5August1644)haddefinedthetitleShixianfortheQingcalen-
dar.췍췍However,inreferringtothesystemsusedforcalculatingcalendars,themethodsusedunder
theMingdynastyandthemethodsadvocatedbySchallaredistinguishedbytheBoardasthejiufa 旧

法 ‘oldmethod’andthexinfa 新法 ‘newmethod’.Accordingly,thetitleShixianli时宪历 ‘Time-
lymodellingcalendar’appearsonthecoverofallavailablecalendricaldocumentsproducedduringthe
periodwhenSchallwasincharge,whenYangGuangxianhadtakenoverthebureau,andafterVerbi-
estwasgivenresponsibilityforcalendarproduction.

TurningtotheactualdatagivenbyVerbiest,thefiguresinsquarebracketsintheabovetransla-
tion,e.g.[19:15],representthetimeinthemodern24-hourclockequivalenttothatgiveninChi-
nese.Atthispoint,itisnecessarytoexplainthetimeunitsusedbyVerbiestandhisopponent.Both
takeastheirlargestunitoftimethe‘period’shi时,ofwhichtherearetwelveinaday,sothateach
periodcontainstwomodernhours(nowadayscalledxiaoshi小时 ‘smallperiods’),forwhichreason
somescholarsrefertoashiperiodasa‘double-hour’.Theseperiodswerenamedusingthestandard
12-foldsequenceofcyclicalcharacters,beginningwithzi子andendingwithhai亥.Fortimekeeping
purposes,eachtwo-hourperiodwasdividedintohalvesofonemodernhoureach,thefirstdesignated
aschu 初 ‘beginning’andsecondaszheng 正 ‘regular’;thehourdesignatedaszizheng 子正began
atmidnight,sothatthefirsthalfoftheperiodzibeganat23:00attheendoftheprecedingday.In
referringtothetime23:00onagivenday,thetermyezichu 夜子初 ‘thestartoftheperiodziinthe
evening’iscommonlyused.

Fortheconvenienceofthereader,inthisdiscussion,weshallconvertperiodsintomodernhours
countedfrommidnight.BothVerbiestandWuMingxuanusetheke刻 ‘mark’(literally‘cut’repre-
sentingagraduationcutintotheindicatorrodofafloatclepsydra)astheirnextsmallerunitbelowthe
period.Verbiest’smarksareeachworth1/96day(aquarterofamodernhour),andthefen 分

‘parts’intowhichhedivideshismarksareeach1/15mark,amodernminute.InVerbiest’ssystem,

eachhalfperiod(1hour)isdividedintofourequalintervals,asshowninTable1;thefenare,likethe
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CYJL,14a-14b.
SeeTang(after1661,1993repr.),10a-11b,8:863-864.Thetermshixian 时宪wasdrawnfromthetextof

theancientBookofDocumentsShujing 书经,aswerethetitlesdatong 大统andshoushi授时usedundertheMingand
Yuandynasties.







 

inmeridieobservata,clarissimèdemonstrabat.
...IobservedtheentryofthesunintothesignPisces[longitude330°,whenRainWa-

tersbeganaccordingtoJesuitreckoning],onwhichdependedthefundamentalquestionof
whethertheintercalary monthreferredtoearliershouldbedeletedfromthecalendar,
[whichwas]asmuchChineseasitwasArabic:thealtitudeanddeclinationofthesunasob-
servedatnoononthatdayshowedveryclearlythatitshouldbedeleted.췍췍

AsVerbiestindicates,acriticalobservationforhimwasthatofthesun’snoonaltitude,from
which,incombinationwiththeknownaltitudeofthenorthcelestialpolethesun’sdeclinationatthat
instantcouldbededuced.Hencebytheuseofatableofobliquity,thecelestiallongitudeofthesunat
nooncouldbefound,andcomparedwiththelongitudecorrespondingtoRainWaters(asdefinedby
Verbiest),whichwas330°.WhilethisisnottheplaceforadetailedexaminationofVerbiest’sobser-
vations,withtheapparatusweknowVerbiesttohaveuseditshouldhavebeenpossibleforhimto
checkthedayofentryofthesunintoPiscesbyanoonobservationofthesun’saltitude,aswellas
verifyingthathistimingofthateventwithinthedaywasbroadlycorrect.Healsousedasextantze-
roedonthenoonaltitudeofthecelestialequatortodeterminethedeclinationofthesundirectly.췍췍

ThepredictionsofbothVerbiestandWuMingxuanforall24qiofKangxi8areshowninTable
2,wheretheyoccupythetwomaincentraldivisionsofthetable.IneachcasetheChinesecivilmonth
anddayofthemonthappearfirst,inthecolumnslabelled‘Chineselunarmonth,day’,followedin
thenextcolumnstotherightbythemonthanddayofthemonthintheGregoriancalendar.Nextfol-
lowthreecolumnsshowingtheunitsasrecordedbyVerbiestinhisreport,followedbythecorre-
spondinghourandminuteofthedayinthe24-hourclock.Thenextdivisionshowsthecorresponding
predictionsofWuMingxuan.

·361·

췍췍

췍췍

Verbiest(1687),V,14tr.andcomm.inVerbiestandGolvers(1993),68.
InCYJL36b-37a,Verbieststatesthatthenoonaltitudeofthesunobservedonthedayinquestionwas

38°38′,andthatthealtitudeofthepolewas39°55′.Thiswouldimplythatthesun’snoondeclinationwas90°-38°38′-
39°55′=11°27′,whereasthedeclinationhegivesis11°25′,whichisinfactthevalueimpliedbycalculationfromthe
tablesintheXFLSandthestatedtimingoftheqi(seeaforthcomingpublication).However,sincehetellsusthattheal-
titudewasobservedusingaquadrantxiangxianyi象限仪 whichfromCYJLfig5weknowwasbasedonacircleofdi-
ameter5.2chi尺,and1chiwas32cm,thedifferenceoftwominutesofarcwouldonlyamounttohalfamillimetreon
thequadrantscale,belowthelimitsofvisualaccuracy.ThechangeinsolardeclinationbetweenthetruemomentofRain
Watersat05:47andnoononthesamedaywouldhavebeenabout16minutesofarc,correspondingtoa4mmshiftonthe
scale.IfwemayrelyontheillustrationinCYJL,thesmallestdivisionmarkedonthescalecorrespondedto20minutes,

about5mm.ItwouldthereforehavebeenpossibleforVerbiesttoverifythathisqitimingwasrighttowithinanhouror
so.Inthiscontext,itisworthnotingthattheobservationalproceduredidnotinvolvereadingvaluesoffascale,butchec-
kingwhetherthesightingdeviceappearedtoalignwiththesunwhenthediopterwasadjustedtomatchthelinepreviously
markedontheinstrumentaccordingtoVerbiest’scalculations.SimilarremarksapplytoVerbiest’suseofasextantwith
a10chicircleradius,whichheusedtomeasuredeclinationdirectly(CYJLfig6).



 

Table2 QipredictionsforKangxi8,1669

Qidatesandfrom

timesfoundusing

Huihuilisolar

longitudesat15°

intervals

QidatesandtimespredictedbyVerbiest,

fromCYJL

QidatesandtimespredictedbyWuMingxuan,

fromCYJL

Interval

from

Verbiest

toWu

Mingxuan

predictions

Qi

umber

Gregorian

MonthDay

Time

of

day

ChineseLunar

MonthDay

Gregorian

MonthDay
Hours

Marks=

Day
/96

Mins=

Mark
/15

Time

ofday

ChineseLunar

MonthDay

Gregorian

MonthDay
Hours

Marks

=Day
/100

Parts

=Mark
/100

Time

ofday
hours

4 Establishmentofspring 立春 Feb 3 9:35 1 3 Feb 3 9 2 8 9:38 1 4 Feb 4 19 1 19:14 -33.60

5 Rainwaters 雨水 Feb 18 5:56 1 18 Feb 18 5 3 2 5:47 1 20 Feb 20 0 2 0:29 -42.70

6 Emerginginsects 惊蛰 Mar 5 4:57 2 4 Mar 5 5 0 10 5:10 2 6 Mar 7 5 3 5:43 -48.55

7 Springequinox 春分 Mar 20 7:06 2 19 Mar 20 7 0 10 07:00 2 21 Mar 22 11 0 11:00 -51.83

8 Clearandbright 清明 Apr 4 12:34 3 4 Apr 4 11 3 6 11:51 3 6 Apr 6 16 1 16:14 -52.38

9 Grainrains 谷雨 Apr 19 21:20 3 19 Apr 19 21 1 11 21:26 3 21 Apr 21 21 2 21:29 -48.05

10 Establishmentofsummer 立夏 May 5 9:09 4 6 May 5 7 2 7:30 4 8 May 7 2 3 2:43 -43.22

11 Grainfills 小满 May 20 23:36 4 21 May 20 23 0 23:00 4 23 May 22 8 0 8:00 -33.00

12 Graininear 芒种 Jun 5 16:01 5 7 Jun 5 15 3 15:45 5 8 Jun 6 13 1 13:14 -21.48

13 Summersolstice 夏至 Jun 21 9:41 5 23 Jun 21 9 2 9:30 5 23 Jun 21 18 2 18:29 -8.98

14 Littleheat 小暑 Jul 7 3:43 6 10 Jul 7 4 1 7 4:22 6 9 Jul 6 23 3 23:43 4.65

15 Greatheat 大暑 Jul 22 21:15 6 25 Jul 22 22 0 22:00 6 25 Jul 22 4 4 4:48 17.03

16 Establishmentofautumn 立秋 Aug 7 13:28 7 11 Aug 7 15 0 15:00 7 10 Aug 6 10 0 10:00 29.00

17 Limitofheat 处暑 Aug 23 3:36 7 27 Aug 23 5 1 8 5:23 7 25 Aug 21 15 2 15:29 37.90

18 Whitedew 白露 Sep 7 15:03 8 13 Sep 7 16 3 8 16:53 8 11 Sep 5 20 3 20:43 44.17

19 Autumnequinox 秋分 Sep 22 23:25 8 29 Sep 23 1 0 9 1:09 8 27 Sep 21 1 4 1:48 47.18

20 Colddew 寒露 Oct 8 4:25 9 14 Oct 8 6 0 6:00 9 12 Oct 6 7 0 7:00 47.00

21 Frost-fall 霜降 Oct 23 6:09 9 29 Oct 23 7 2 7:30 9 27 Oct 21 12 1 12:14 43.27

22 Establishmentofwinter 立冬 Nov 7 4:49 10 14 Nov 7 6 0 5 6:05 10 12 Nov 5 17 2 17:29 36.60

23 Littlesnow 小雪 Nov 22 0:51 10 29 Nov 22 2 2 2:30 10 27 Nov 20 22 3 22:43 27.78

24 Greatsnow 大雪 Dec 6 18:55 11 14 Dec 6 20 0 20:00 11 14 Dec 6 4 0 4:00 16.00

25 Wintersolstice 冬至 Dec 21 11:45 11 29 Dec 21 12 3 12:45 11 29 Dec 21 9 1 9:14 3.52

26 Littlecold 小寒 Jan 5 4:11 12 14 Jan 5 3 3 3:45 12 14 Jan 5 14 2 14:29 -10.73

27 Greatcold 大寒 Jan 19 21:08 12 28 Jan 19 21 3 21:45 12 29 Jan 20 19 3 19:43 -21.97

Ascanbeseenfromthetable,Verbiestonlyspecifiesminuteinelevenoutofthe24qi,andWu
Mingxuandoesnotspecifypartsatall.췍췍Therightmostcolumninthetablegivesthedifferencesbe-
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췍췍 InthisessayweshallconcentrateonhowWuMingxuan’spredictionsweremade,anditwillbeshownthatthey
canbereproducedpreciselybyrelativelysimplecalculations.ForVerbiest’sqipredictions,thesituationismorecom-
plex.Oneofus(Cullen)hasconstructedanExcelworkbookthatfollowsthestepbystepinstructionsforcalculation
fromthetabulateddataintheXinfalishu.ThedatesoftheqiinKangxi8thusfoundmatchthosegivenbyVerbiest,as
wellasthosecalculatedinLiu(2018-2022)usingmoderntrigonometricalexpressionstakenfromorconstructedonthe
basisofpublicationssuchasChuandShi(2012).However,neithermethodsucceedsinreproducingVerbiest’sstated
timesofdayfortheqiofthatyear.Thistopicwillbediscussedfurtherinlaterpublications.



 

tweenthetwosetsofpredictionsinhours,withanegativevaluemeaningthatWuMingxuan’spre-
dictionsarelaterthanVerbiest’s,astheywereintheexamplequotedabove.Verbiesthasearlierin
hisreportinsistedthathissuccessintheshadowtrialprovedthattheJesuits’systemrepresentedthe
truestateoftheheavens췍췍—hencehisconfidentstatementabovethatifWuMingxuan’s‘Muslimsys-
tem’madeapredictionlaterthanhisown,itwas‘laggingbehindheaven’.Whilenotallthediscrep-
anciesVerbiestlistsareaslargeasthosenotedintheexample,inonlythreecasesaretheylessthan
tenhours,whetherlaggingbehind‘theheavens’orinadvanceofthem,andin16casestheyaregrea-
terthanaday.

Discrepanciesofthissizecannotbeblamedonanyessentialdefectinthehistorical‘Muslimsys-
tem’setouttheHuihuilitexts.ThehistoricaltextsoftheHuihuilimakenoattempttopredict
themomentsofinceptionofthe24qiasequaldivisionsoftime,whichareanEastAsianreference
frameworkabsentfromtheastronomicalsystemsdescendedfromthePtolemaictradition.췍췍Thesame
washowevertrueoftheEuropeansystemsusedbytheJesuits,whichtracedtheiroriginstothesame
roots.ButtheJesuitscouldnotignorethe24qiiftheywishedtowinresponsibilityformanagingthe
Chinesestatecalendar;theydealtwiththeproblembysimplyredefiningtheqiasequalintervalsof
solarlongitudemeasuredalongtheecliptic,orastheyputit,calculatingthetrueqi,ratherthanthe
meanqidefinedaccordingtoChinesecustomasfallingatequalintervalsoftime.췍췍Hadthepractition-
ersof‘Muslimmethods’wishedtodolikewise,theHuihuiliwaswellabletoproducevaluesofso-
larlongitudebasedonmeaneclipticmotionofthesun,correctedtotruemotionbytheadditionor
subtractionofan‘equationofcentre’taiyangjiajianchafen 太阳加减差分 (literally‘solaradditive
orsubtractivedifferenceparts’),whosemagnitude,givenintables,dependsonthepositionofthe
suninitsorbitrelativetoitsapogee,thepointwherethesun-earthdistanceisgreatest.췍췍Iftherefore
WuMingxuanhadwishedtocompetewithVerbiestincomputingqibasedonthemomentswhenthe
sun’slongitudepassedthroughamultipleof15°usingthe‘Muslimsystem’,hecouldhavedoneso
withreasonablesuccess.

Thus,totaketwoexamples,VerbiestcomplainsthatWuMingxuan’scalculationsfortheqi
‘EstablishmentofSpring’lichun 立春,and‘AutumnEquinox’qiufen 秋分arebothmorethana
daywrong(thatis,theydifferbymorethanadayfromhisownpredictions).VerbiesttakesEstab-
lishmentofSpringasmarkingthemomentwhenthesunpassesthrough315°longitude.Nowthelon-
gitudesofthesuncomputedaccordingtotheHuihuilifortwosuccessivenoonswhenthesun’slon-
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췍췍

췍췍

췍췍

췍췍

Giventheveryslowrateofchangeofnoonsolaraltitudeduringthethreedaysofthetrialshortlyafterwinter
solstice(6.7minutesofarcfromnoonon27Decembertonoonon29December),andthepoorprecisionofshadowob-
servations,Verbiesthadasomewhatlimitedscientificbasisforthisclaim.

SeeHuang(1993),61&63.LuDalong鲁大龙alsomadethispointinacommentduringabriefpresentationof
thematerialofthispaperattheonline26thInternationalCongressofHistoryofScienceandTechnologyinJuly2021.

SeeShiandChu(2017),893.
SeeChiljeongsanoepyeon,14a-31b.



 

gitudeisnearthisvalueare:췍췍

1669,2February:314.089°
1669,3February:315.102°
Linearinterpolationbetweenthesetwovaluessuggeststhatthesunwillpassthrough315°(cor-

respondingto‘EstablishmentofSpring’)at09:35on3February;Verbiest’spredictionwasthatthis
qiwilloccurat09:38,sothedifferenceisinconsiderable.

ForAutumnEquinox(180°longitude),thetwosuccessivenoonlongitudesfromHuihuiliare:
1669,22September:179.533°
1669,23September:180.515°
whichpredictsthatthesunwillpassthrough180°at23:25on22September;Verbiest’spredic-

tionisfor01:09on23September,1hour44minslater.ButasVerbiestnotes,theactualpredictions
madebyWuMingxuanforthesetwoqiarerespectivelymorethan33hourslaterand47hoursearlier
thanhisown.

IfwecomparethecompletesetofqitimingscomputedusingthelongitudespredictedbytheHui
huili(givenintheleftmostdivisionofTable2)withVerbiest’s,therearecertainlydifferences.
However,thepredicteddaysareidentical,andalthoughthedifferencesintimeofdaymaybeaslarge
astwohours,inmanycasestheyarenomorethanafewminutes.Butifthecomparisonismadewith
WuMingxuanratherthanVerbiest,thedifferencesofhispredictionsfromthoseusingtheHuihuili
aresolarge—attimesasmuchastwodays—thatitisclearthatwhateverWuMingxuanwasdoing,
hewasnotusingtheHuihuilitomakeqipredictionsusingequalintervalsoflongitudeintheway
thatVerbiesthaddone.Indeed,itisinanycasenotverylikelythathewouldhaveattemptedtodo
so,sincetheJesuitredefinitionoftheqias24equalshiftsinlongitude,eachone360°/24=15°,rath-
erthanasequaldivisionsofthetimeintervalbetweenwintersolsticeswasoneoftheinnovationsthat
theiropponentshaddenouncedasadangerousdeparturefromChinesetradition.췍췍Soletusinsteadtry
tofindamethodtoreproduceWuMingxuan’spredictionsthatwouldhavebeenlessrevolutionary
thanusingtheHuihuiliasdescribedabove.Thus,forinstance,howdoWuMingxuan’spredictions
comparewiththeqitimeslistedintheofficialcalendar,issuedforKangxi8bytheAstronomical
BureauundertheleadershipofYangGuangxian,andcalculatedaccordingtotheGreatConcordance
system?췍췍TheresultofthecomparisonisshowninTable3.
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ThesevalueshavebeencomputedusinganExcelworkbookdevelopedbyChristopherCullen,incorporatingspe-
ciallycreatedVBAfunctions,whosestructurefollowsstepbysteptheinstructionsforcalculationandworkedexamples
setoutinthe15thcenturyKoreantextChiljeongsanoepyeonjeongmyonyeonilsiggalyeong 七政算

外篇丁卯年日食假令 (Reckoning[thepositionsof]oftheSevenGovernors[sun,moonandfiveplanets],part2:the
exampleofthesolareclipseinsexagenaryyear4[1447]).(abbr.CJSOPGY).Theresultingsystemhasbeentestedu-
singtheexampleofthe1447eclipse,whichitcomputespreciselyasintheoriginaltext.Asacross-check,calculationsof
sunandmoonlongitudesatnoononthedayofspringequinoxfor1432and1910madeusingtheworkbookagreeclosely
withthosemadebyShi(2003),46‘calculatedwiththemethodsoftheCCSOP[Chiljeongsanoepyeon,1447]’,andin
generalExcelcalculationssupportShi’sconclusionthattheHuihuiliremainedcapableofpredictingthesequantities
withanabsoluteerroroflessthanadegreeuptorecenttimes.

SeeforinstancetheexchangesrecordedinthesecretManchurecordsofthetrialoftheJesuits,wherebothSchall
andYangGuangxianarequestionedonthismatter,translatedinAn(2015),19-20aspartofareportofproceedings
submittedonKangxi3/11/11(27December1664);seeAn(2015),37forthedate.YangGuangxian’scomplaintonthis
pointwasfirstsubmittedonShunzhi17/12/3(3January1661)withoutanyofficialresponse;seeChen(2000),35-38.

TherelevantdataforKangxi8andallotheryearsdiscussedinthispaperaretakenfromcopiesofthePlanets
CalendarsforthoseyearspreservedintheNationalPalaceMuseum,Taibei.WearegratefultoProfessorGuanYuzhen关

瑜桢andYangBoshun杨伯顺attheUniversityofScienceandTechnologyofChina,Hefei,forhelpingwithtechnical
problemsinaccessingthefileformatofthismaterial.



 

Table3 QipredictedbyWuMingxuanandtheKangxi8PlanetsCalendar

QidatesandtimesforKangxi8predictedbyWu
Mingxuan,asfoundinCYJL

Qidatesandtimespredictedby
Kangxi8PlanetsCalendar

ChineseLunar
MonthDay

Gregorian
MonthDay

Hour
Marks=
Day/100

Parts=
Mark/100

ChineseLunar
MonthDay

Gregorian
MonthDay

Hour
Marks=
Day/100

Parts=
Mark/100

4 Establishmentofspring 立春 1 4 Feb 4 19 1 1 4 Feb 4 19 1 63

5 Rainwaters 雨水 1 20 Feb 20 0 2 1 20 Feb 20 0 2 64

6 Emerginginsects 惊蛰 2 6 Mar 7 5 3 2 6 Mar 7 5 3 65

7 Springequinox 春分 2 21 Mar 22 11 0 2 21 Mar 22 11 0 49

8 Clearandbright 清明 3 6 Apr 6 16 1 3 6 Apr 6 16 1 50

9 Grainrains 谷雨 3 21 Apr 21 21 2 3 21 Apr 21 21 2 52

10 Establishmentofsummer 立夏 4 8 May 7 2 3 4 8 May 7 2 3 53

11 Grainfills 小满 4 23 May 22 8 0 4 23 May 22 8 0 37

12 Graininear 芒种 5 8 Jun 6 13 1 5 8 Jun 6 13 1 38

13 Summersolstice 夏至 5 23 Jun 21 18 2 5 23 Jun 21 18 2 39

14 Littleheat 小暑 6 9 Jul 6 23 3 6 9 Jul 6 23 3 40

15 Greatheat 大暑 6 25 Jul 22 4 4 6 25 Jul 22 5 0 24

16 Establishmentofautumn 立秋 7 10 Aug 6 10 0 7 10 Aug 6 10 1 25

17 Limitofheat 处暑 7 25 Aug 21 15 2 7 25 Aug 21 15 2 27

18 Whitedew 白露 8 11 Sep 5 20 3 8 11 Sep 5 20 3 28

19 Autumnequinox 秋分 8 27 Sep 21 1 4 8 27 Sep 21 2 0 12

20 Colddew 寒露 9 12 Oct 6 7 0 9 12 Oct 6 7 1 13

21 Frost-fall 霜降 9 27 Oct 21 12 1 9 27 Oct 21 12 2 14

22 Establishmentofwinter 立冬 10 12 Nov 5 17 2 10 12 Nov 5 17 3 15

23 Littlesnow 小雪 10 27 Nov 20 22 3 10 27 Nov 20 22 4 16

24 Greatsnow 大雪 11 14 Dec 6 4 0 11 14 Dec 6 4 1 0

1 Wintersolstice 冬至 11 29 Dec 21 9 1 11 29 Dec 21 9 2 2

2 Littlecold 小寒 12 14 Jan 5 14 2 12 14 Jan 5 14 3 3

3 Greatcold 大寒 12 29 Jan 20 19 3 12 29 Jan 20 19 4 4

Onedifferenceisimmediatelyobvious:asalreadynoted,WuMingxuan’spredictionsaremadeto
thenearestmark(1/100day),withoutparts,whereasthePlanetsCalendarvaluesareineverycase
giventothenearestpart(1/100mark).Intwocases,qi23and3,partsaregivenafter4elapsed
marks;inthefirstcase,16partsaregiven,sothatonly2/3partisleftbeforethenexthourbegins.
WuMingxuan’shoursandmarksmatchthoseofthePlanetsCalendarforthefirst11qiofthecalen-
dar(numbers4to14,beginningthenumberingfrom wintersolstice).Qinumbers15and16dis-
agree,however,asdoqinumbers19to3ofthenextcycle.Anotherpointworthyofnoticeisthat
whereWuMingxuan’smarksdoagreewiththoseofthePlanetsCalendar,theyhavenotbeenpro-
ducedbyroundingupmarksinaccordancewiththepartswherethesearegreaterthan50(outof
100),asisthecaseforqinumbers4,5,6,9and10.Thepartsaresimplyignored.Weshallreturn
tothispointbelow.
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Whatkindsofcalculationliebehindthefiguresweseehere? Thereisafullspecificationofthe
calculationmethodsoftheGreatConcordancesystemintheMingshi明史.췍췍Thespecifiedprocedure
beginsbyfindingthedayofthewintersolsticethatfellinthe11thmonthofthecivilyearpreceding
theyearforwhichwewishtofindthedatesandtimesofqi.Beforewecarryoutthecalculationsfor
Kangxi8,itwillbehelpfulforcomparativepurposesifwefirstcarryoutthecalculationforthepre-
cedingyear,Kangxi7,1668-1669.

InaccordancewiththeGreatConcordancesystemasspecifiedintheMingshi,theprocessstarts
byfindingthetimeelapsedsincethebeginningofthefirstyearwiththesexagenarynumberjiazi.1
duringtheHongwureignperiod(1368-1398,whenthefirstMingemperorwasonthethrone).That
yearwasHongwu17,1384,duringwhichthewintersolsticefellonthefirstdayofthe11thmonth
(13DecemberintheJuliancalendar),whichwasajiazi.1day.Infact,however,theprocessofcal-
culatingthecalendarforanygivencivilyearbeginsbyfindingthewintersolsticeneartheendofthe
precedingcivilyear.ForHongwu17,thisfellonthe14thdayofthe11thcivilmonthofthepreceding
year,ajiwei.56day(14December1383).

Inthecalculationsbelow(Box1),daysareshownatascaleof10000-sothatthequantity‘Year
Cycle’(suizhou 岁周),3652425,represents365.2425days,theintervalbetweenonewintersolstice
andthenext,thefunctionalequivalentofthemodern‘tropicalyear’.‘QiCorrespondence’(qiying
气应),550375,represents55.0375days,theintervalbetweenthemomentofwintersolsticeon14
DecemberandthemidnightbeginningHongwu16/9/24(20October1383),whichisthejiazi.1day
precedingthewintersolstice.‘[Sexagenary]SequenceFactor’(jifa 纪法),600000,represents60
days,thelengthofacompletedsexagenarycycle.

Box1 Findingthewintersolsticeof1667usingtheGreatConcordancesystemfromtheMingshi

Textfrom
Mingshi35,689

Translationoftext Calculationspecified

推天正冬至置距洪武甲

子积年减一

Topredictthewintersolsticeinthefirstcelestial
month.Setouttheaccumulated years췍췍 from
Hongwu[17]jiazi.1,andsubtract1

Accumulatedyears:1384…1668
inclusive=1668-1383=285years
285-1=284
(Orsimply:1668-1384=284)

以岁周乘之为中积
MultiplyitbyYearCycle[3652425]tomakeAc-
cumulatedMedialQi

3652425×284=1037288700

加气应为通积
AddQiCorrespondence[550375]tomakeOverall
Accumulation

1037288700+550375=1037839075

满纪法去之,至不满之

数,为天正冬至

CastOutwhatfills[Sexagenary]SequenceFactor
[600000].Whenyoucometothenumberthat
doesnotfill,thatmakesthewintersolsticeinthe
firstcelestialmonth

1037839075-1729×600000=439075

以万为日 Take10000foraday 43

命甲子算外,为冬至日

辰

Thencountofffromjiazi.1,andoutsidethecount
isthesexagenarydayofwintersolstice.

jiazi.1+43=dingwei.44

·861·

췍췍

췍췍

Mingshi,chapter35.
‘Accumulatedyears’isnotsimplythedifferenceintheyeardates,butincludesthefirstyear,sothatthecount

beginsat1.Bysubtracting1,wesimplyobtainthedifferenceintheyearnumbers.



 

ThepredictionisthusthatthewintersolsticeneartheendofregnalyearKangxi6,qinumber1,

whichservestodefinethestartingpointforcalculatingthecalendarforKangxi7,1668,willfallona
dingwei.44dayinthe11thcivilmonthofKangxi6,i.e.21December1667.

Laterinthetextwearetoldhowtofindtheotherqiofthecivilyearfollowingthiswintersol-
stice.‘QiReckoning’(qice 气策),152184.375,is1/24of‘YearCycle’,3652425,andthusrepre-
sentstheconstantintervalof15.2184375daysfromthebeginningofoneqitothenext.췍췍

Box2 Findingsubsequentqifromthetimeofwintersolstice

Textfrom
Mingshi35690

Translationoftext Calculationspecified

推各恒气 置天正冬至,

加三气策

Topredicttheregularqi,setoutthewintersolstice
andaddthreetimesQiReckoning[152184.375]

439075+3×152184.375=895628.125

满纪法去之,即得立春恒

日

Castoutwhatfills [Sexagenary]SequenceFactor
[600000],andyougetthedayofEstablishmentof
Spring[qinumber4]

895628.125-600000=295628.125

以气策累加之,去纪法,

即得二十四气恒日

AddQiReckoning[152184.375]insuccession,cast-
ingoutthe[Sexagenary]SequenceFactor[600000],

andyouobtainthedaysofall24qi

Tofindthesexagenarydayonwhicheachsuccessiveqifalls,wetreatthenumbersfoundhereas
wedidthe439075thatdefinedwintersolstice.Thusthe295628.125foundforEstablishmentof
Springisanumberofdaysscaledupby10000,representing29.5628125days.Addingthe29whole
daystojiazi.1,wefindguisi.30asthedayofEstablishmentofSpring.Thisisthe23thdayofthe
12thlunarmonthofKangxi6,5February1667.

IfwewishtofindthefirstqioftheregnalyearKangxi7thatbeganinearly1668(whichisnum-
ber5,‘RainWaters’yushui雨水),weneedtoaddfourQiReckoningstotheoriginalquantityfound
forwintersolstice,qinumber1:

439075+4×152184.375=1047812.5

Castingout[Sexagenary]SequenceFactortoeliminaterepetitionsofthe60-daycycle,

weobtain:

1047812.5-600000=447812.5
Thisis44.78125days,sothisqiwillfallonsexagenaryday:

44+jiazi.1 =wushen.45,the9thdayofthefirstmonthofKangxi.7,20February1668.
Thefractionalpartofthedayis0.78125days;ratherthanworkingin2-hour‘periods’shi时.we
maysimplyfindthenumberofmodernhoursdirectly,multiplyingthefractionalpartofthedayby24
tofind:

24hours/day×0.78125days=18.75hours,sowehave18wholehours
0.75hour=0.03125days,whichis3marksand12parts.
AndsoRainWatersispredictedbytheGreatConcordancesystemasfallingonKangxi7/1/9,18
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췍췍 HereweseethatunliketheJesuitsystemwhichreckonedqiasfallingatequalintervalsofsolarlongitude,the
GreatConcordancefollowedthetraditionalChinesepracticeofplacingqiatequaltimeintervals.



 

hours,3marks(3/100day)and12parts(12/100mark)aftermidnight.Inthemodern24-hourclock
thisisequivalentto18:45,tothenearestwholeminute.

ThisresultandtheresultsoftheqicalculationsfortherestoftheyeararesetoutinTable4,

comparedwiththetimesgiveninthePlanetsCalendarforthatyear.Aswecansee,forthisyearthe
Kangxi7PlanetsCalendargivesitsdatainthesamestyleasthepredictionsofWuMingxuanin
Kangxi8:unliketheKangxi8PlanetsCalendar,aftertheperiod(hereshownintermsofhours)only
wholemarksaregiven,withoutanyindicationofparts.Whatismore,asseemedtobethecasewith
WuMingxuaninKangxi8,partsareignoredcompletely,eveninacaselikeqinumber8‘Clearand
Bright’wherecalculationyields10hours,1markand98parts,just2partsshortof2marks.Ifand
onlyifweadoptthispractice,wemaysaythatusingtheGreatConcordancemethodsetoutinthe
MingshiwehavesuccessfullyreproducedalltheofficialPlanetsCalendarpredictionsfortheregnal
yearKangxi7,whichrunsfromearly1668toearly1669.

Table4 QiinKangxi7PlanetsCalendar,andcalculatedusingGreatConcordanceSystem

Qidatesandtimespredicted
byKangxi7PlanetsCalendar

Qitimespredictedfor
Kangxi7byDatongli,

usingQicounterpart
550375

ChineseLunar
MonthDay

Gregorian
MonthDay

Hour
Marks=
Day/100

Parts=
Mark/100

Hour
Marks=
Day/100

Parts=
Mark/100

5 Rainwaters 雨水 1 9 Feb 20 18 3 18 3 12

6 Emerginginsects 惊蛰 1 24 Mar 6 23 4 23 4 13

7 Springequinox 春分 2 10 Mar 22 5 0 5 0 97

8 Clearandbright 清明 2 25 Apr 6 10 1 10 1 98

9 Grainrains 谷雨 3 11 Apr 21 15 3 15 3 0

10 Beginningofsummer 立夏 3 26 May 6 20 4 20 4 1

11 Grainfills 小满 4 12 May 22 2 0 2 0 85

12 Graininear 芒种 4 27 Jun 6 7 1 7 1 86

13 Summersolstice 夏至 5 13 Jun 21 12 2 12 2 87

14 Littleheat 小暑 5 28 Jul 6 17 3 17 3 88

15 Greatheat 大暑 6 13 Jul 21 23 0 23 0 72

16 Beginningofautumn 立秋 6 29 Aug 6 4 1 4 1 73

17 Limitofheat 处暑 7 14 Aug 21 9 2 9 2 75

18 Whitedew 白露 7 29 Sep 5 14 3 14 3 76

19 Autumnequinox 秋分 8 15 Sep 20 20 0 20 0 60

20 Colddew 寒露 9 1 Oct 6 1 1 1 1 61

21 Frost-fall 霜降 9 16 Oct 21 6 2 6 2 62

22 Beginningofwinter 立冬 10 2 Nov 5 11 3 11 3 63

23 Littlesnow 小雪 10 17 Nov 20 17 0 17 0 47

24 Greatsnow 大雪 11 2 Dec 5 22 1 22 1 48

1 Wintersolstice 冬至 11 18 Dec 21 3 2 3 2 50

2 Littlecold 小寒 12 4 Jan 5 8 3 8 3 51

3 Greatcold 大寒 12 19 Jan 20 14 0 14 0 35
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WemightexpectthattheMingshimethodwouldbeequallysuccessfulinreproducingtheqi
timesgivenintheofficialPlanetsCalendarpredictionsforKangxi8.ThecomparisonisshowninTa-
ble5,whichalsoincludesWuMingxuan’spredictionsforthatyear.Surprisingly,thepredictionsof
theMingshimethodjustdescribeddifferineveryinstanceinthepartscolumnfromthoseofthePlan-
etsCalendar,ineleveninstancesinthemarkscolumn,andintwocaseseveninthehourscolumn.On
theotherhand,thehoursandmarksoftheMingshimethodmatchthoseofWuMingxuan(who

givesnoparts)ineverycase.ItseemsthatWuMingxuanmadehispredictionsusingexactlythesame
MingshimethodasdidtheofficialPlanetsCalendarofKangxi7,eventogivinghoursandmarkson-
ly,whileignoringpartsbutthePlanetsCalendarofKangxi8isnolongerusingthatmethod.

Thereis,however,onesmalladjustmenttotheMingshicalculationmethodthatproducesper-
fectconcordancebetweenthecalculatedqitimesandthosegivenintheKangxi8PlanetsCalendar.If
weworkoutthetimedifferencebetweentheMingshiresultsforKangxi8andtheqitimingsgivenin
thePlanetsCalendar,weseethatineverycasethePlanetsCalendartimingsare27partslaterthanthe
Mingshicalculation.AllthatisnecessarytoeliminatethediscrepancyistoincreasethevalueofQi
Correspondence,550375,by27to550402,whichamountstoshiftingtheinstantofeveryqi0.0027
day=3.888minuteslater.Withthisexactadjustment,neithermorenorless,wefindthatallthe
calculationsmadeusingtheadjustedGreatConcordancesystemproducepreciseagreement,tothe
nearestpart,withthepredictionsinthePlanetsCalendarforthatyear.

SincethechangingvalueoftheQiCorrespondenceiskeytoexplainingwhathappenedin1668-
1669inrelationtothewaybasiccalendricalcalculationswerecarriedout,itishelpfultolookatthe
originsofthevalueofthisconstant.TheGreatConcordancesystemusedundertheMingwas,aswe
know,anadaptationoftheYuandynastySeasonGrantingsystemShoushili授时历producedin1280
byGuoShoujing郭守敬andhiscollaborators.췍췍Thebasicconstantsusedinthecalculationsabove
werecommontobothsystems-YearCycle[3652425],QiReckoning[152184.375]and[Sexagena-
ry]SequenceFactor[600000].췍췍Theoriginsfromwhichqiwerereckonedwerehoweverdifferent,as
aresultofwhichthevaluesofQiCorrespondenceinthetwosystemsalsodiffered.

Thus,fortheSeasonGrantingsystem,theinitialpointforqicalculationswasthewintersolstice
oflate1280,whichwasassumedtofallon14December1280(Juliancalendar),at01:26,0.06day
aftermidnight,or600/10000day.Thedayofthesolsticewassexagenarydayjiwei.56,sotheinter-
valtothemomentofthesolsticefromthebeginningoftheprecedingjiazi.1daywas55.06days,or
550600atascaleof10000,whichisthevalueofQiCorrespondence.Aswehaveexplainedabove,the
QiCorrespondencevalue550375fortheGreatConcordancesystemsimplyreflectsthefactthatit
countsitsqifromadifferentstartingpoint,thewintersolsticeof14December1383,whichfellat
0.0375ofadayaftermidnightonsexagenarydayjiwei.56,andhencewas55.0375daysfromthe
midnightbeginningHongwu16/9/24(20October1383),whichisthejiazi.1dayprecedingthewin-
tersolstice,thusgiving550375fortheQiCorrespondencetobeused.Atthebeginningofthedescrip-
tionoftheGreatConcordancesystem,theMingshiexplainshowtocalculatetheGreatConcordance
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SeethedetailedanalysisofthisworkanditsbackgroundinSivin(2009).
[Sexagenary]SequenceFactorintheSeasonGrantingsystemwasgivenintermsofdays,60,ratherthanin

unitsof1/10000day,60000,butthesevaluesarefunctionallyidentical.



 

valueforQiCorrespondencefromtheSeasonGrantingvalue:
Box3 HowtocalculateQiCorrespondence

Textfrom

Mingshi35,686
Translationoftext Calculationintext

洪武十七年甲子岁为元。上距至元

辛巳一百○四算。

Hongwu17,jiazi.1[1384]isthesys-

temorigin

BacktoZhiyuan[18]xinsi.18[1281]is

104counts

Countingboth1281and1384andall

interveningyears,weobtain104.

岁周三百六十五万二千四百二十五

分

TheYearCycleis3652425parts[1part

=1/10000day]

Thisisineffectavalueforthe

lengthofthetropicalyear,givenata

scaleof10000

置距算一百○四 Setouttheseparationcount,104 [Seeabove]

求得中积三亿七千六百一十九万九

千七百七十五分

One obtains Accumulated Medial Qi

376199775parts[1part=1/10000day]
3652425×103췍췍=376199775

加辛巳气应五十五万○六百分,得通

积三亿七千六百七十五万○三百七

十五分

Addthexinsi.18[year,1281]Qi

Correspondence[550600],toobtainthe

OverallAccumulation376750375parts

376199775+550600=376750375

满纪法六十去之,余为大统气应。

Castoutwhatfills[Sexagenary]

SequenceFactor60[600000parts],and

theremainderistheQiCorrespondence

fortheGreatConcordance.(Mingshi

35,686)

376750375-627×600000=550375

Thisexplainshowthe550375valueistobeobtained.Butwhatabout550402,thevalueusedin
calculatingtheofficialcalendarforKangxi8,1669?CouldthisvalueofQiCorrespondencesimplybe
theresultofathirdchangeoforiginforqicalculations? Theproblemimmediatelyarisesthatthis
numbercanneverbetheresultofaprocesssuchasthatoutlinedabout,which,sincethecalculation
necessarilyinvolvesmultiplyingYearCycle[3652425]bysomeinteger,thenadding550600andsub-
tractingmultiplesof600000.Thoseprocessescanonlyresultinnumberthatisamultipleof5,which
550402isnot.Asecondpossibilityisthatthechangemightresultfromadesiretoshiftpredicted
timesofqi,perhapstoaccordwithwhatmighthavebeenheldtohavebeenamoreaccurateobserva-
tionofthetimeofawintersolstice.Butthechangeinvolvedisverysmall,only0.0027day=3.888
minutes,andwehavenoindicationofrelatedobservationsandcalculationshavingtakenplacebefore
earlyKangxi7,1668,whenthecalculationsfortheKangxi8,1669calendarwouldhavehadtohave

takenplace.Ontheotherhand,WuMingxuan’smemorialinKangxi7certainlyindicatesthatthere
wasatthattimeconsiderabledissensionintheAstronomicalBureau,whichmighthavebeenthere-
sultofadecisionbytheRecorderChenYuxintomakeadjustmentstotheGreatConcordancesystem

incalculatinghisPeople’sCalendar.ItmaywellhavebeenthatchangethatmotivatedWu’sstate-
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췍췍 Inthecalculationthatfollows,weneedtoknowthenumbersofyears(103)between1281and1384,whichare
thosefromwhichthetwosystemsbegintheircalculations.Itisthereforeessential,thoughnotstatedexplicitly,thatwe
shouldsubtract1fromtheinclusivelyreckoned‘separationcount’of104beforeproceeding;ifwedonotdoso,wefailto
obtaintheresult550375saidtoresultfromthecalculation.



 

ment(quotedabove)on22August1668that‘thewaytheoldastronomicalsystem [i.e.theGreat

Concordancesystem],isbeingusedisnotwithouterrors’(jianyonggufa,buwuchamiu 见用古法

不无差谬).Hadtherebeenanysuchadjustment,itisunlikelythatitcouldhavewonthesupportof

YangGuangxian,whohadarguedthatthe‘oldsystem’wasworthyofadoptioninitsoriginalform:

buthisnameisnotmentionedinthisconnection,andinanycaseitdoesnotseemthathewaseverin-
volvedinsuchtechnicalmatters.Atthetimeofwriting,itisnotthereforepossibletoreconstruct

withanycertaintythethinkingthatledthestaffoftheQintianjiantotakethestepofchangingthe
QiCorrespondencevalueby27astheyseemtohavedone.

Ⅴ.WuMingxuan’scalculationofthepositionofthemoonandplanets

Sofar,Verbiest’sexpositionhasusedasystemofastronomicalcoordinatesequivalenttothat
stillinusetoday.Tofollowhisdiscussionofthepositionsofthemoonandplanets,weshallneedto
takeintoaccountasomewhatdifferentsystem,theChinesesystemoflodges,xiu 宿,bywhichthe
circuitoftheheavensisdividedinto28unequalintervals,eachnamedafteranasterism (agroupof
stars).Thebeginningofeachlodgeis,inprinciple,definedbya‘determinativestar’juxing 距星,

whichisthestarthatfirstcrossestheobserver’smeridianasalodgerisesintheeastandmoveswest-
wardstoitssetting.Thelodgesarenormallyenumeratedinasequencefromwesttoeast,reflecting
theorderinwhichtheycrossthemeridianinthecourseofadayandanight,commonlybeginning
withthelodgenamed‘Horn’Jiao 角,췍췍whosedeterminativestarisSpica,αVirginis—nottobe
confusedwiththequitedifferentstarnamed‘GreatHorn’Dajiao 大角,whichisArcturus,α
Bootis.Bothstarswillbementionedshortly.

Themostancientusagesofthelodgesystemforquantitativemeasurementsofpositionsofthe
sun,moonandplanetswereequivalentinmoderntermstomeasuringdifferencesintherightascen-
sionsofcelestialbodies.췍췍Rightascension,asitsnameimplies,wasoriginallyconceivedinthewest-
erntraditiontoindicatehowlongitwouldtakeforvariousintervalsonthecelestialequatortorisea-
bovethehorizonastheheavensrotateaboutthecelestialaxisinthecourseofadayandanight;itis
thereforemeasuredinhours,butcanbeconvertedtodegreesattherate24hours=360°.Rightas-
censionisconventionallymeasuredfromzeroatthespringequinox,wherethesunmovingonthee-
clipticcrossesthecelestialequatorfromsouthtonorth.

Althoughrightascensionismeasuredwithreferencetothecelestialequator,theasterismsofthe
lodgesdonothoweverlieneatlyalongthelineofthecelestialequatoronthecelestialsphere;they
wereinanycasedefinedandusedwellbeforetheconceptofthecelestialspherecameintouse.Bythe
firstcenturyCE,bywhichtimethecelestialspherewaswidelyadoptedbyastronomers,JiaKuigave
thefirsttimealistingoftheextentsofthelodgesintermsofwhatwewouldnowadayscallcelestial
longitude,measuredalongtheeclipticcircleofhisarmillaryinstrument.췍췍Fromthistimeon,andup
tothetimeoftheconflictbetweenVerbiestandWuMingxuan,whensomeonetellsusthatagivence-
lestialbodyis,forexample‘3duintolodgeX’,weneedtoaskourselvesfirstwhetherthisisane-
quatorialoraneclipticmeasurement—andthenweneedtoknowwherethebeginningoflodgeXis
locatedintermsof(equatorial)rightascensionor(ecliptic)longitude.
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Thisisnowthecommonpronunciation;themore‘literary’formjueisalsofound.
ForadiscussionseeCullen(2017),186-207.
Cullen(2017),251-255.





 

  ToconvertsuchmeasurementsasreferredtobyVerbiestintomodernterms,wemayusethe
convenienttablesprovidedinJesuitsourcessuchastheChongzhenlishuanditssuccessors.Turning
firsttotheecliptic(relativetowhichtheseparationsofstarsdonotchangeasthecenturiespass),the
widthsofthelodgesaregiveninthetableheaded‘Thedegreesofeachlodgeontheecliptic’Gexiu
huangdaobendu 各宿黄道本度.췍췍Thedegreesofeachlodgearegiventwice,intheupperregisterof
thetableintermsofthewesternstyledegreesandminutesusedbytheJesuits,with360°toacom-

pleterevolutionand60minutestoeachdegree,andbelowinChinesedu,with36514dutoacom-

pleterevolutionand100‘parts’fen 分toeachdu.Onthepageprecedingthattableisanothertable
listingthedu,butthistimegiving‘Theaccumulateddegreesfor[thestartsof]lodgesontheeclip-
tic’Huangdaoxiujidu 黄道宿积度;thisisthedistanceinlongitudealongtheeclipticfromthede-
finedstartingpointofthespringequinoxtothestartofthegivenlodge.Herethetworegisterscon-
tain‘ancient’gu古and‘modern’jin今values,whichdifferbecausethepositionofthespringequi-
noxmovesslowlyroundtheeclipticfromeasttowest,completingacircuitinabout26000years.The
‘ancient’valuesarecalculatedforthelatethirdmillenniumBCE,thetimewhenthemythicalemper-
orYao 尧 wastraditionallybelievedtohavelaiddownthefirstsystematicrelationbetweenthestars,

theseasons,andthelengthsofdayandnight.췍췍

Similarly,ifweconvertequatoriallodgemeasurementsintodegreesofrightascension,wemay
usethetwotables‘Thedegreesofeachlodgeontheequator’Chidaogexiudu 赤道各宿度and
‘Theaccumulateddegreesfor[thestartof]eachlodgeontheequator’Chidaojixiudu 赤道积宿

度.췍췍Bothtablesincludeboth‘ancient’and‘modern’values;inthefirstcasethemodernvaluesare

givenbothin360°notationandin36514dunotation.

Theofficialsappointedbytheemperortosupervisetheobservationaltestsreportedtheanswer
givenbyVerbiesttotheirrequestforastatementofhisobservationsofthemoononKangxi8/1/18
(18February1669):

问南怀仁正月十八日。测太阴以何时何仪器为凭。南怀仁供称。正月十八日。角宿离天

中之西。二十五度时。即寅正二刻。(见第八图)据明烜黄道算太阴。于本时刻。在翼宿十度

二十三分有余。依南怀仁在翼宿一度二十三分。相差九度。依南怀仁所算太阴。于本时刻。
在秋分前九度二十七分。而轸宿在秋分后。六度零十分。则彼此相距十五度三十七分。(见

第九图)依吴明烜相距不过七度。则差八度三十六分。依怀仁算。大角星在秋分后十九度三

十七分。而太阴在秋分前九度二十七分。则彼此相距二十九度四分。依吴明烜相距四十二度

二十分。则差十三度十三分。
至期公测太阴。正与南怀仁所定黄赤仪上界限。脗合无差。

WeaskedVerbiest:Onthe18thdayofthefirstmonth,atwhattimeandinrelianceon
whatinstrumentdidyouobservethemoon?Verbiestsubmittedthisstatement:

Onthe18thdayofthefirstmonth,atthetimewhenthelodgeHornwas25°tothewest
ofthemeridian,thatis,at2marksofthemiddleoftheperiodyin (03:00-05:00)[i.e.
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ShiandChu(2017),448.
Onthisstoryanditsastronomicalimplications,seeCullen(2017),20-27.
ShiandChu(2017),441-443.



 

04:30-04:45](seethe8thdiagram)췍췍thenaccordingtoWuMingxuan’scalculationofthe
Moon’s[position]ontheecliptic,atthattimeitwasatslightlyover10°23′ofthelodge
Wings.Accordingtomycalculationitwasat1°23′ofthelodgeWings,adifferenceof9°.
AccordingtomycalculationoftheMoon’s[position],atthattimeitwas9°27′beforethe
autumnequinox,whilethelodgeAxletreewas6°10′aftertheautumnequinox.Sothesetwo
pointswere15°37′apart(seethe9thdiagram).췍췍AccordingtoWuMingxuantheywereno
morethan7°apart,sothedifferencewas8°37′.췍췍Accordingtomycalculations,thestar
GreatHorn[Arcturus,alphaBootis]was19°37′aftertheautumnequinox,andthemoon

Figure1:Measuringthepositionofthemoon1February1669(Ceyanjilue,figure
8).Source:gallica.bnf.fr/BibliothèquenationaledeFrance,Chinois4992.

was9°27′beforetheautumnequinox.Sotheywere29°4′apart.AccordingtoWuMing-
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ShownhereasFigure1.Thedraughtsmandoesnotseemtohaveunderstoodexactlyhowtheinstrumentsin
questionwereused,sohisdrawingfailstorepresentthesituationaccuratelyThemomentwhentheazimuthofSpica(al-
phaVirginis)thedefiningstarofthelodgeHorn(SunandKistemaker(1997),52,Table3.1)was205°,makingit25°to
thewestofthemeridian,wasJulianDate2330698.367,whichcorrespondsto4hours19minutesafterlocalmidnightat
Beijing,4minutesintothesecondmarkafterthemiddleoftheperiodYin 寅 (03:00-05:00)—closetothetimestated
byVerbiest.JulianDate(JD)isacommontimereferenceusedbyastronomers,representingthetimecountedindays
fromGreenwichmeannoonon1January4713BCE.

ShownhereasFigure2.Unlikethepreviousfigure,thisdiagramshowsthesituationfairlyaccurately.Thedis-
tancebetweentheMoon’spositionandgammaCorvi,thedefiningstarofAxletree(SunandKistemaker(1997),52,

Table3.1)was15°39′oflongituderatherthanVerbiest’sstated15°37′.
Forconsistencywiththepreviousstated9°differenceofthestatedpositionsoftheMooninWings,thisfigure

shouldalsohavebeen9°,makingthedistancefromWuMingxuan’slunarpositiontothestartofAxletree6°37′,which
forsomeunknownreasonhasbeenexpressedas‘nomorethan7°’.



 

xuantheywere42°20′apart,adifferenceof13°13′.췍췍 Whenthetimecame,allthegentle-
menobservedthemoon,anditwasexactlyinaccordancewiththelinethatIhadmarkedon
theecliptic-equatorialinstrument,withouttheslightestdiscrepancy.췍췍

Figure2:Celestialglobe,showingtheMooninrelationtotheautumnequinox
andthestarsmentionedinthetext(Ceyanjilue,figure9).Source:gallica.
bnf.fr/BibliothèquenationaledeFrance,Chinois4992.

Measuredontheecliptic,asstated,thelodgeWings(whosedeterminativestarisαCrateris)be-
ginsatlongitude168°36′accordingtothetablesreferredtoabove.Sothemoon’spositionat10°23′
inWingsaccordingtoWuMingxuanequatestoalongitudeof:

168°36′+10°23′=178°59′
Similarly,Verbiest’spositionof1°23′inWings췍췍equatestoalongitudeof169°59′,whichis

10°1′beforetheautumnequinoxat180°,not9°27′ashestates.ThisappearstoshowthatVerbiest
hadupdatedthelongitudesofthestartofthelodgestoaccountfortheeffectofprecessionofthethirty
yearssincethetableswerecalculated,whetherbyobservationorbyrecalculation.InFebruary1669,

thelongitudeofαCrateriswasinfact169.1355°=169°8′ratherthanthetabulated168°36′,sothe
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Since42°20′-29°4′=13°16′,the13′十三分hereseemstobeatypographicalerrorfor16′十六分.Thedis-
tancebetweentheMoon’spositionatthestimestatedandgammaCorvi,thedefiningstarofAxletree(SunandKiste-
maker(1997),52,Table3.1)was15°39′oflongituderatherthanVerbiest’sstated15°37′,andthedistancebetween
theMoonandthestarnamedGreatHornDajiao 大 角,alphaBootis,see (SunandKistemaker(1997),147,

App.1.2),was29°9′inlongituderatherthanVerbiest’s29°4′.Followingthepreviouslogic,wewouldhaveexpected
WuMingxuan’sresulttobe29°4′-9°=20°4′inlongitude.Itseemslikelythatthe42°20′figureascribedtoWu
MingxuandoesnotrepresentthedifferenceinlongitudebetweentheMoonandalphaBootis,butisanattemptatfinding
theirangularseparationonthecelestialsphere,whichwas39°attheinstantconsidered.The3°discrepancyisnotsur-
prising,giventhatwedonotknowpreciselywhereWuplacedtheMooninrelationtotheecliptic(itslatitudeattherele-
vantinstanceswascloseto3°20′)andthatWuwouldhavehadtomakethemeasurementmanuallyonthesurfaceoface-
lestialglobeonwhichthepositionofthetwobodieshadbeenmarked.

CYJL,36a-36b.
Atthemomentofobservationstated,theMoonwasthenat1°25′ofWingsinlongitude,comparedwithVerbi-

est’sstated1°23′.



 

longitudecorrespondingto1°23′inthatlodgewas170°31′,whichis9°29′beforetheautumnequi-
nox-veryclosetothevaluethatVerbieststates.췍췍

UsingtheExcelworkbookforthe‘Muslimsystem’Huihuili(seefootnote51),weobtainfor
thelongitudeofthemoon:

Noonon17February:162.1°
Noonon18February:174.1833°
Hencebyinterpolation,at04:30on18February:170.4073°=170°24′

ThemoderncalculatedvaluefoundusingStarryNightProusingUT+7.8hoursforlocalmean
timeBeijingat04:30(JD2330698.36250)on18Februaryis170.4309°=170°26′.Itwas170.4073°
at04:26:25.ItseemsthattheHuihuililunarlongitudevalueasrepresentedbytheCJSOPGYsys-
temisveryclosetothetruevalue.

SotheHuihuilipredicteddistanceofthemoonbeforetheautumnequinoxatthemomentspeci-
fiedis

180°-170.4073°=9.5927°=9°36′
Verbiesthad9°27′.SoifWuMingxuanreallyhadusedtheHuihuili,hispositionofthemoon
wouldhavebeenonlyabout9′closertotheequinoxthanVerbiest’s,ratherthan9°,thedistancecal-
culatedbyVerbiestfromthedifferencebetweenhispositionofthemoonat“1°23′ofthelodge
Wings”,andWuMingxuan’sstatedpositionat“slightlyover10°23′ofthelodgeWings”

SoifWu’spositionoftheMoonat10°23′(10.38°or10.53du)ofthelodgeWingsdidnotcome
fromtheMuslimsystem,wheremightithavecomefrom?Ifweconsulttheofficialplanetscalendar
forKangxi8(seenote53),wearetoldthatthepositionofthemoonatdawn(chendu 晨度)onthe
18thdayofthefirstlunarmonth(18February)wasatWings11du37fen(11.37du).Nowthemean
motionofthemooninonedayis13.36875du.췍췍Togetfrom11.37dudownto10.53durequiresa
displacementof0.84du,forwhichthetimerequiredis:

24hours× (0.84/13.36875)=1.508hours,1hour30minutestothenearestminute.
Nowsunriseonthatdaywasat06:51;allowingtheconventionalvalue2.5marks=36minutes

backfromsunrisetothestartofdawn,췍췍wegetto06:15,whichis1hour45minutesfrom04:30.It
seemsthatWuMingxuanisusingalongitudeforthemoonbasedonessentiallythesamemethodsas
thePlanetsCalendar,andcertainlynotbasedontheHuihuili.

Finally,letusconsidertheplanetarypositionson3FebruarythatVerbiestgivesforMarsandJu-
piteraspredictedbyhimselfandWuMingxuan.Heretherearesignsofsomeconfusion;inthecase
ofMarsthismayberelatedtotheproceduralerrorsbyhisopponentcitedbyVerbiestinhis‘Remarks
atthetimeofobservation’Ceyanchengyu 测验呈语,wherehecomplains
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Intheexplanationofthetablesreferredtoabove,itisnotedthattheeffectofprecessionistoshiftlongitudesby
51secondsofarceachyear:seeShiandChu(2017),438.Thus,sincethetableswerebasedoncalculationsmadefor
Chongzhen1,1628,thenthe32′differencebetween169°8′and168°36′wouldcorrespondtoatimeintervalof32×60/

51years=38years,whichwouldtakeusupto1666,thebeginningofVerbiest’sconfinementinBeijing,duringwhich
periodhemightwellhavepassedthetimebyupdatinghistablesinthisway.

SeeMingshi35,698:月平行度一十三度三十六分八十七秒半.
Mingshi34,656:晨分加二百五十 分,为日出分。日周一万分,内减晨分为昏分。昏分减二百五十分,为日入

分,又减五千分,为半昼分。故立成只列晨昏分,则出入及半昼分皆具,不必尽列也。



 

在依黄道推算。以赤道测验。
[Wu]makescalculationsbasedontheecliptic,andthenusestheequatorforobserva-

tions.췍췍

ThusforMars,Verbiestsays:

依吴明烜七政历。康熙八年正月初三日。火星在室宿十五度五十八分。依南怀仁历法。
本日火星在室宿七度五十分。则吴明烜历。先天八度八分。

AccordingtoWuMingxuan’splanetscalendar,onKangxi8/1/3[3February1669],

MarswasinHouse,at15°58′.Accordingtomyastronomicalsystem,onthatdayMarswas
inHouse,at7°50′.SoWuMingxuan’sastronomicalsystemwas8°8′aheadofheaven.췍췍

NowinFebruary1669thelongitudeofthedeterminativestarofHouse,αPegasi,was348.8780°=
348°53′,soifVerbiestis,asbefore,usingthethencurrentlongitudeforthisstarratherthanitstab-
ulatedvalue(whichwas348°20′),hislongitudeforMarswouldbe356°43′(subtractingthewhole
revolution).췍췍 AtBeijingdusk(thetimespecifiedfortheobservation),thepredictedlongitudeof
Marsusingmodernplanetariumsoftware(StarryNightPro)was356.7603°=356°47′,extremely
closetoVerbiest’svalue.췍췍IfWu’svalueforMarswasindeedaneclipticvalue,thenitwascertainly
aswrongasVerbiestsaysitwas—anditwasnotfarfromtheerroneousvaluesforthepositionof
MarsgivenbytheofficialPlanetsCalendararoundthattime— whichwere13du46feninHousefor
midnightbeginning3February,and14du23feninHouseforthefollowingmidnight.Sincewehave
seenthathisqipredictionsweremadeusingaversionoftheGreatConcordancesystem,thesamemay
betrueofhisplanetarypositions.If,howeverhehadaccuratelypredictedtherightascensionof
Mars,whichwas23.8154hours=357.231°=357°14′atBeijingduskaccordingtomoderncalcula-
tions,thenusingthetabulatedrightascensionofthestartofHouse,341°34′,Marswouldinequato-
rialtermsbe15°40′,whichwouldbeclosetothevalueascribedtohim— whichwouldthenindicate
somethingliketheconfusionreferredtobyVerbiest,inwhichequatorialandeclipticmeasurements
weremuddled.췍췍ButsincetheHuihuili,whichhadacommonPtolemaicancestrywithVerbiest’s
system,calculatedplanetarypositionsontheecliptic,thiswouldbeafurtherpointagainstthelikeli-
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CYJL,16a.
CYJL,34a-34b.
SeeShiandChu(2017),447.
ThetabulationinArgoli(1648),vol2,864,givesPisces26°44′,i.e.longitude356°44′onthisdateatRome

noon,whichisclosetoBeijingdusk.ItisknownthatVerbiestmadeuseofthistextinhisworkaroundthisperiod:the
copyofthistextintheBeijingNationalLibrary,(inspectedbyCulleninMay2017),whichhasannotationsinVerbiest’

shandwriting,hasinkedhorizontalmarksnexttotheentryrowsfortheephemerisdatafor27and28December1668,

thefirsttwodatesforwhichVerbiesthadtomakeshadowpredictions.VerbiestalsomentionsArgoli’stablesinVerbiest
andGolvers(1993),74andtheoriginaltextinVerbiest(1687),VIII,23.

ThispointismadeinHuang(1993),65-66.



 

hoodofWuMingxuanhavingusedtheMuslimsystemforsuchcalculations.췍췍

TurningbrieflytothecaseofJupiter,wereadinVerbiest’saccount:

依吴明烜七政历。正月初三日。木星在昴宿七度十五分。依南怀仁历法。木星在昴宿五

度五十四分。则吴明烜历。先天一度二十一分。以日计之。则差有二十三日矣。

AccordingtoWuMingxuan’sPlanetsCalendar,on[Kangxi8]1/3(3February1668),

JupiterwasinMane,at7°15′.Accordingtomyastronomicalsystem,JupiterwasinMane
at5°54′.SoWuMingxuan’sastronomicalsystemwas1°21′aheadofheaven.Reckoningin
days,thedifferenceis23days.췍췍

AmoderncalculationofthelongitudeofJupiteratBeijingduskon3Februarygives61.5876°,

andtheobservedlongitudeof17Tauri,normallytakenasthedeterminativestarofMane(basically
thePleiades)wasthen54.7931°.ThatwouldmeanJupiterwas6.7945°=6°48′intoMane,췍췍which
makesVerbiest’svalueaboutadegreewrong,correspondingtoamonth’smovementoftheplanet.
TheissuemayofcoursehavebeenasimpleerroronVerbiest’spart—butthatwouldbealittlesur-
prising,sincehecouldeasilyhavecheckedhispredictionagainstArgoli’stablesforthatdate(which
weknowheconsulted;seenote78),whichgaveaRomenoon(roughlyBeijingdusk)longitudeof
1°15′ofGeminior61°15′=61.25°,whichwouldhavebeen6°27′intoManeusing17Tauri,rather
thanthe5°54′hepredicted.췍췍If,however,Verbiestdidnotobserve17Tauri,but(mistakenly?)

observed27Tauri,astarofsimilarmagnitudefurthertotheeastoftheasterism,thensincethathad
longitude55.7372°,Jupiterwouldbereckonedasbeingat5°51′,veryclosetohisstatedresult.From
theofficialPlanetsCalendarwemaycomputethatJupiterwouldhavebeencloseto6.33duinto
Mane;WuMingxuandiffersfromthatbyaboutadegree.Noveryclearpictureemergesfromthis
comparison—inpartnodoubtbecauseJupitermovesmuchmoreslowlyonthecelestialspherethan
doesMars,andsothedifferencesinvolvedaremuchsmaller.

Ⅵ.Conclusion

OnthebasisofthereconstructionofWuMingxuan’scalculationscarriedoutinthisessay,we
maysaythatsofarasthepredictionofthe24qiisconcerned,itappearsthathedidnotuseanything
thatmightbecalledthe‘Muslimsystem’Huihuili 回回历asrepresentedintheextensivewritings
settingoutitsmethods.Instead,hesimplyusedthe‘GreatConcordancesystem’Datongli大统历,

theMingdynastyadaptationoftheYuandynasty‘SeasonGrantingsystem’Shoushili 授时历.
Thiswasthesystemthathadbeenabandonedwhenin1644theQinggaveresponsibilityforlead-

ingtheAstronomicalBureautoSchallwithhis‘New Westernmethods’,butwhichwasrestoredto
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TheExcelversionoftheHuihuilicreatedbyChristopherCullen(seenote51)hasnotyetbeenextendedtoin-
cludeplanetarylongitudes.ButexamplesgiveninShi(2003),46,showthattheHuihuiliproducedvaluesofthelongi-
tudeofMarsfromthemid15thtotheearly20thcenturiesthatwerewithinoneortwodegreesofthevaluesfoundfrom
modernmethods.

CYJL,34b.
AsnotedinHuang(1993),63.
Argoli(1648),vol2,864.



 

usebyYangGuangxianaftertheJesuitswereremovedfromofficein1665.췍췍Whatismore,inhispre-
dictionsfortheqiofKangxi8,1669WucontinuedtousetheoriginalversionoftheGreatConcord-
ancesystemasappliedbytheAstronomicalBureauuptothetimewhentheKangxi7(1668)calendar
wascalculated.TheBureauitselfhad,aswehaveseen,slightlymodifiedthesystemusedtoprepare
itscalendarforKangxi8.Wu’spredictionofthepositionofthemoonisnearly9°differentfromthe
positionpredictedbytheHuihuili,butclosetothepositionpredictedintheofficialPlanetsCalen-
dar,basedontheGreatConcordancesystem.Moreover,ifWuhadmadeanyuseoftheHuihuiliat
allwewouldhaveexpectedhimtouseitforsuchaprediction,sinceitiswelladaptedforthispurpose
andtheMuslimsectionhadlongbeenheldtohaveparticularskillsinplanetarycalculations.췍췍Thefig-
uresforWu’spredictionsofthepositionsofMarsandJupiterappearsomewhatconfused(asmaybe
Verbiest’spredictionforJupiter),butsofaraswecanmakesenseofthem,Wu’spositionofMarsis
certainlyclosetothatinthePlanetsCalendar.

Giventhisstateofaffairs,therearetwoquestionsthatpresentthemselves:
(1)WhydidWuMingxuannotusetheHuihuili?
(2)WhydidVerbiestrepeatedlyassertthatWuwasusingtheHuihuili?

Onthefirstquestion,oneimmediateresponseisthatwhateverhisintentionsmighthavebeen
whenhemadehisproposalforreformingthecalculationpracticesofthebureauinAugust1668,Wu
Mingxuanwasnotexpectingtohavetoproduceanewsystemofastronomicalcalculationonanimme-
diatebasis.Inthisoriginalmemorialhesetnotimescale,butthereportbytheBoardofRitesa
monthlater,whichisnotlikelytohavebeenwrittenwithoutfurtherconsultationwithhim,proposed
afour-yearprogrammeofobservationandrevisionbeforeafinalresultcouldbeexpected,andit
wouldbecomepossibleto‘compose[anew]treatiseontheastronomicalsystem’.However,aswe
haveseen,theemperordemandedthatWushouldimmediatelyproducedraftsofthePeople’sCalen-
darandPlanetsCalendarforKangxi8,1669.

IfWuMingxuanhadoriginallyplannedtoproduceanewsystemforcomputingthecalendarbased
insomewayontheHuihuili,췍췍hecannothavebeenintendingtodosowithinafewmonthsofmak-
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TheremovaloftheJesuitsinKangxi4,1665,didnotleadtotheGreatConcordancesystemimmediatelybecom-
ingthebasisforallcalendricaldocumentsissuedforsubsequentyears.ThisisevidentinthecaseofthePlanetsCalendars
fromtheformatsadoptedinsuccessiveyears.BecausetheGreatConcordancedidnotattempttocalculateplanetarylati-
tudes,thedataforeachmonthinthePlanetsCalendarcalculatedusingthatsystemonlyoccupiedtwopagesratherthan
thesix-pageformatusedbytheJesuits,whichincludedlatitudes.Thesix-pageformatwithlatitudeswasstillusedinthe
PlanetsCalendarforKangxi5,1666,whichmusthavebeencalculatedthepreviousyear.ThefirstPlanetsCalendargen-
eratedusingtheGreatConcordance2-pageformatwasthatpreparedforKangxi6,1667,andmusthavebeencalculated
inKangxi5,1666.Similarly,whilethelast‘ApproachesandInvasions’Calendar(Lingfanli 凌犯历seenote15)to
bearthesignatureofSchall(TangRuowang汤若望)andhiscolleaguesisthatofKangxi4,1665,thesignaturesofMahu
andYangGuangxiandonotappearuntilKangxi6,1667.TheLingfanlifortheprecedingyear,Kangxi5,1666,bore
onlythesignatureofafewofficials,headedbyZhangQichun张其淳,whohadbeentemporarilypromotedtoDirector
fromObservatoryManagertofillthegapcreatedbySchall’sremoval;hewasreplacedbyYangGuangxianthefollowing
year.ItmusthavebeencalculatedusingJesuitmethodsintheearlierpartofKangxi4,1665,althoughthesignaturesof
thosewhohadprepareditcouldnolongerbeshownforpoliticalreasons.AswiththePlanetsCalendars,allcopiesofthe
ApproachesandInvasionsCalendarsusedinthisarticlecomefromthecollectionsoftheNationalPalaceMuseum,Taibei:

seenote53.
ItwasforthisreasonthatYangGuangxianhadbroughtWuMingxuanandbeforehimanotherMuslim Ma

Weilong马惟龙,backintotheAstronomicalBureau:seedeMagalhães(1666October),folios205rand206v.
Seenote37above.



 

inghisoriginalproposal.Forastart,WuMingxuanfacedtheproblemthat,ashestatedinhisme-
morial,theAstronomicalBureauhadthreedifferentandinconsistentversionsofaplanetscalendar
basedontheHuihuili,sohisfirsttaskwouldhavebeentosettleonanauthoritativeinterpretation
oftheHuihuiliitself.Andoncethathadbeendone,althoughthedocumentsthatsetouttheproce-
duresoftheHuihuilienableditsuserstomakealargenumberofastronomicalcalculations,suchas
thoseneededtofindthelongitudesofthesun,moonandplanets,andtheprecisetimesandcircum-
stancesofsolarandlunareclipses,considerableadaptationwouldhavebeenrequiredtouseitasaba-
sisfordirectcomputationofaChinesestylecalendar;onthis,seethediscussionofthe24qiabove.
TheHuihuiliwasanastronomicalsystemusedbyMuslimofficialsoftheAstronomicalBureau,not
acalendar.Therewasno‘Muslimcalendar’usableintheChinesecontextthatcouldhavebeenadopt-
eddirectlyinplaceofthecalendarcalculatedusingtheGreatConcordancesystem.Indeed,inorderto
usetheHuihuiliforanypurpose,thefirsttasktobeperformedwastotransformtheChinesedate
ofinterestintoadateintheMuslimhijracalendararoundwhichthecomputationalmachineryofthe
Huihuiliwasstructured.췍췍

TheHuihuilihadneverpreviouslyfunctionedinChinaasthebasisofanalternativeofficialcal-
endarbuthadalwaysbeenrestrictedtosupplementingandprovidingchecksandcomparisonstocer-
tainaspectsoftheofficialastronomicalsystem.TheJesuitswhoworkedtocomposethetextsinthe
ChongzhenlishuhadsucceededincreatingasystemthatenabledaChinesecalendartobeproduced
onatheoreticalbasisimportedfromEurope,butthattaskhadtakentheworkofseveralastronomical
specialistsduringtheyearsfrom1629-1635.AstheirpatronXuGuangqi徐光启 (1562-1633)said,

theyhad‘meltedtheir[European]materialandsubstancetocastthemintothemouldoftheGreat
Concordance’(rongbifangzhicaizhiruDatongzhixingmo 镕比方之才质入大统之型模).췍췍To
dothesamewiththematerialoftheIslamicateastronomicaltradition(ifthathadbeenwhatWu
Mingxuanintended)wouldhavebeenperfectlypossible—butitcouldcertainlynothavebeenaccom-
plishedinthefewmonthsthattheemperorallowedWuforhistaskofproducingcalendarsforKangxi
8.Andquiteapartfromtheastronomicalproblemsinvolved,therewouldhavebeenpersonalandpo-
liticalproblemstoresolvebeforesuchanewsystemcouldbeaccepted,giventhattheDirectorofthe
AstronomicalBureau,YangGuangxian,underwhomWunowservedasDeputyDirector(ratherthan
asheadoftheMuslimsection,therolehehadfilledearlierinthedynasty),hadalreadyfoughtbitter-
lytobanishwhathesawasa“foreign”systeminfavourofapurely“Chinese”one.Yangwouldcer-
tainlyhaveresistedanyattempttodisplacetheGreatConcordancesystemfromuseintheAstronomi-
calBureau.

Givenallthis,itisnotsurprisingthatthedraftsofthePeople’sCalendarandPlanetsCalendar
forKangxi8,1669thatWusubmittedinaccordancewiththeemperor’scommandofearlyOctober
1668appeartohavebeencalculatedusingthebasicmethodsoftheGreatConcordancesystem-
thoughwithoutthechangeinQiCorrespondencethatappearstohavebeenadoptedbytheAstronomi-
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TherearesomesignsthatearlyintheMingdynastyMuslimastronomersdidproducecalendarsinthehijrasys-
temthatweredesignedtomeetthereligiousandculturalneedsofthesignificantMuslimcommunitiesestablishedinChi-
na.ButthesewerenotintendedtoreplacetheimperiallyissuedChinese-stylecalendarsaroundwhichallofficialactivities
werestructured,andwhichwerethereforeanessentialreferenceforalltheemperor’ssubjects.SeeShi,LiandLi
(2013),161andShi(2014),54.WearegratefultoProfessorShiYunliforhelpfulemaildiscussionsonthisandrelated
points(20-23July2021).

Jami(2012),32-34.



 

calBureauinitscomputationsforKangxi8.Theadoptionofthatverysmallchangemayhavebeen
whatWucomplainedofinhismemorialofAugust1668citedabove,whenhewrotethattheuseofthe
GreatConcordancesystemintheAstronomicalBureauatthattimewas‘notwithouterrors’.The
factthat,evenwithoutthatinnovation,WudidnotconsidertheGreatConcordancesystemtobe
whollysatisfactorymayhavebeenbehindhisresponsetothequestionsputtohimonthemorningof
26December1668whenWu,YangGuangxianandthethreeJesuitswerequestionedbyhighofficials
inthepalace.Inhisletterof2January1669GabrieldeMagalhãesrecordedthefollowingexchangebe-
tweentheofficialsandWuMingxuanonthesubjectofthecalendarshehadproduced:

TheyaskedtheMoor[WuMingxuan]ifhewouldventuretodefendhis[astronomical
system]? Heanswered,thathehadnotyetfinishedmakingitnorcorrectingit.

Theyaskedhimfurtherifthecalendarthathehadmadeforthe8thyear[1669]was
good? Heanswered,thatitwasadequate.

“Adequate?”repliedoneofthefourmandarinswhohadsummonedus.“Mindwhatyou
say:doesithaveerrors,ordoesitnothaveerrors?”TheMoorreplied:“Itstillhassome
minorerrorsthatneedtobecorrected.”

“So,”putinanothermandarin,“youreallydaredtogivetheKing[i.e.theemperor]

anerroneouscalendarasifitwascorrect?”췍췍

WemaynotethatinAstronomiaEuropaea,atextwrittenforaEuropeanreadership,Verbiest
statedexplicitlythatWu’scalendricalpredictionsweretamSinicaquamArabica‘asmuchChineseas
Arabic’—somethingheneverhintsatinhiswritingsinChinese.췍췍Hewascertainlycorrectinsug-
gestingthatWuwasusingChinesemethodsinhispredictions— butwhatthe‘Arabic’elements
mighthavebeen,heneverspecifies,perhapsbecausehecouldnotidentifyany.Indeed,itisquite
possiblethatVerbiesthadneverlearnedanythingsignificantabouttheHuihuili,whichwasineffect
thehereditaryintellectualpropertyofthefamiliesthatprovidedthestaffoftheMuslimsectionofthe
AstronomicalBureau,asectionwhichhadbeenshutdownyearsbeforeVerbiestjoinedtheBureauun-
derSchall.췍췍ButevenassumingthatVerbiestwasignorantinthisrespect,hewouldsurelyhaveno-
ticedtheverycloseresemblancebetweenWuMingxuan’sqipredictionsforKangxi8,andthoseal-
readypublishedintheofficialcalendarforthatyear,whichheknewwascalculatedaccordingtothe
Chinesesysteminofficialuseupto1644,andrestoredtousebyYangGuangxianafter1665.Itis
clearfromtheanswersVerbiestgavetothefourofficialswhovisitedtheJesuitsonChristmasmorn-
ing1668thathehadnotonlyseentheofficialcalendarforKangxi8,whichhadbeenmadepublicsix
weeksearlier,buthadstudieditindetail.췍췍Whythen,givenallthis,didVerbiestconstantlyreferto
WuasusingtheHuihuiliinallthetextsinChinesethathesubmittedbywayofcriticismofWu’swork?

Theanswer,wesuggest,mayperhapsbefoundintherhetoricofpersuasion.Bytheendof
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Forthesource,see,deMagalhães(1669January2),270v,extracttranslatedfromPortugueseinCullenandJa-
mi(2020),16-17.

Verbiest(1687),V,16;compareVerbiestandGolvers(1993),69.
AspointedoutinShi(2003),35,ChineseastronomersoftheQingperiodcomplainedthatMuslimastronomers

concealedthetechniquesforconvertingbetweenChinesedatesandthehijradatesneededtooperatetheHuihuili,there-
bymakingtheMuslimsysteminaccessibletothem.Verbiestwouldnaturallyhavesharedthishandicap.

SeeCullenandJami(2020),11.



 

1668,VerbiestknewthatYangGuangxianhadlosttheconfidenceoftheemperorandhiscourt.췍췍He
nolongerneededtomountanyattacksinthatdirection.HistargetnowhadtobeWuMingxuan,the
personwhomtheemperorwasclearlyconsideringinOctober1668asapossiblecandidatetobeen-
trustedwiththecalculationsneededtoprepareanofficialcalendar— whichwasofcoursetherolehe
wishedtofillhimself.Itwasimportant,however,toensurethathisattackdamagedWu’spersonal
credibilityalone,whiledoingaslittleaspossibletocauseunnecessaryoffencetoothers,suchasthe
HanstaffoftheAstronomicalBureau,ortheHanministerswhomightstillhavebeensympatheticto
YangGuangxian’sprojectofrestoringtheuseoftheMingdynasty’sGreatConcordancesystem.Ver-
biestcertainlydidnotwanttobeseenatthisstageasanadvocateofsomething‘foreign’attackinga
Chineseopponent:inreferringtohisowncalculations,hesimplycallsthem‘theastronomicalcalcu-
lationsmadebymeandmycolleagues’chendengsuotuilifa 臣等所推历法,withoutanycharacteri-
sationofhismethodsas‘new’or‘western’.Incontrast,hemakescontinualuseofthealienating
characterisationofWuMingxuan’sastronomyas‘Muslim’,Huihui 回回.Aswehaveseen,this
doesnotappeartohavebeenanaccuratedescriptionofthebasisonwhichWuMingxuanwasmaking
hiscalculations—unlessVerbiestissimplycontrastingtheliof‘meandmycolleagues’withtheli
of‘theMuslim’(WuMingxuanwasofcourseaMuslim),whichwouldhavebeensomewhatmislead-
ing,giventhenormalreferenceofthetermHuihuili.

ButletusrecallthatthestakesfortheJesuitsandforthefutureoftheirreligionintheQingem-
pirewereveryhigh.AsVerbiestputit,thesituationwasoneinwhich

...resproDei&Religionisnostraegloria,tammanifesteagebatur...

...thehonourofGodandofourReligionwassoclearlyatstake…췍췍

VerbiestmakesitclearinhiswritingsforaEuropeanreadershipthatitwasonlybycompletely
discreditinghisopponentsandcompetitorsinastronomicalmatters— whichnecessitatedeliminating
WuMingxuanfromconsideration—thathewaseventuallyabletoensurethattheJesuitsinexilein
Cantonwereallowedtoreturntotheirpoststhroughouttheempire.Withoutthatreturn,theChris-
tianmissioninChinawouldhavebeeneffectivelyterminated,leadingtothepotentialconsequence(in
theeyesofa17thcenturyCatholicbeliever)ofmillionsofChinesesoulsremainingunredeemedfor
lackofbaptism.ThatwasaoutcomethatVerbiestmusthavefeltboundtoavoidatallcosts.

Abbreviations:

CJSOPGY:seeChiljeongsanoepyeonjeongmyonyeonilsiggalyeong
CYJL:seeQindingxinliceyanjilue
XCDA:seeXichaodingan
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