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ADVERTISEMENT 

Users of this Handbook are informed that a Macintosh version of the 
calendrical computer program ("HIC") used as the basis of this study 
is available via a link at the address: 

http://www.anu.edu/asianstudies/cvs/ceadecv.html 

The program is accompanied by a brief Manual (in MSWord 

fonnat), and includes a read-out of the Indonesian weekday 

combinations together with the wuku.



SECTION ONE 

INTRODUCTORY 

The purpose of the following study is to examine the substantial 

series of articles by Louis-Charles Damais on the Indonesian 

inscriptional record, to see whether corrections, modifications, 

and improvements to the Javanese component of it are possible.1 

The focus is upon Java since that material represents 72% of 

the whole in Damais' study, and of the 23% that originates in Bali 

almost all of it is devoid of the astronomically-related data that it 

is our intention to examine. 

Wr: intend to put the analysis of the record on a different 

fuoting by using the advantages in accuracy and speed of 

upcration that a computer program provides. The computer 

program is based upon the Suriyasiddhiinta (henceforth "SurS").2 

lt should be said at the outset that Damais' findings are often 

secure., that he was highly astute, and that he was also quite 

properly tentative as to some of his conclusions wherl' 

ambiguities or uncertainties in the original could not be cleared. 

Damais paid particular attention to the weekday system whose 

210-day structure can be determined with complete certainty,

independently of the inscriptional data. There is, however, another

system routinely in operation in the record, which is also

1 Louis-Charles Damais, "Etudes d'epigraphie indone,iennc··, Bullclin de

/Ecole frnm;:aise d'Extreme-Orient, 45 (1951), 3-41, 42-1>3; 46 (l'l.'in, 20-

103; 47 (1955), 7-290; 49 (1958), 1-239. Esp. Volume 47. 

2 There were many different Indian canons developed, a, 1s demomtrate<I 111 

Roger Billard's excellent and neglected study. L'Astronomie lndienne, Pari,, 

1971 (Publications d' EFEO, Vol. 83). None of them. however. difle,� 

widely enough from SurS to declare itself as a preferred mode! for lndone\i.t, 

where many case modifications were introduced to the prototype, part11.:ularly 

;1, regards the system of intercalation. 
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recoverable with complete certainty. It is this "paiicar"1ga" system 
that provides a further useful means of checking the inscriptions. 1 

We state here, once for all, that we do not contend or imply 
that SurS reckoning was the system "really" in force in Java.4 

There is fact clear evidence to the cnnt1ary. The i11tercalation 
system of SurS (its insertion of extra lunar months into its 
calendar) confines itself for most of the time to the months 
Vaisakha to Karttika (inclusivi?), whereas the Javanese 
intercalation system extends across the entire year. Ami where the 
Javanese record implies a difference from SurS as to the 
particular month that has to be doubled, it has a distinct tendency 
to insert the extra month sooner than SurS procedure would 
dictate. 

We have therefore used a two-fold mechanism: 
( 1) we have adopted SurS as a benchmark by which to assess

the early Javanese record, and regarded differences of up to one 
day, either plus or minus, as providing a satisfactory match. The 
match is satisfactory in two respects: (a) it ·serves to distinguish 
between minor dislocation and gross error; (b) it is the best one 
can achieve in a situation where there is no indigenous treatise by 

3 Damais (45. 4-5) indicated that he did not make use of this pafiditi.ga 
system. Where he feels obliged to do so, he emends the weekday reading, but 
he never takes account of what challenge to his change the paficati.ga system 
might provide, whereas it offers at least as strong a check on the date as the 
weekday system, and in principle has at least as strong a claim upon our 
attention. Damais deals with 2-letter abbreviations of the names and with 
numbers that are often hard to read. The paf\cai1ga system spells out the 
names of the nak�atras, the yogas, and the kara1us, thereby giving a gre.1ter 
purchase upon the text. 

4 We are aware that reference to "Java" at l;11 gc skirts issues of history, 
geography, and politics, to say nothing of epigraphy and linguistics. We, 
however, are not competent to make dist inl'I ions at these levels, and 
maintain that just as the wuku system could 11ut be subject to local variation 
and idiosyncrasy, so the astronomical computa1·1011 system must also have 
been stable across regions and over time. 
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which to determine what systematic modifications were made in 
Java to the imported system of reckoning. 

One constantly finds a one-day difference in reckoning as 
between SurS and Java in one or more of the paficanga elements, 
and we see no reason to regard discrepancies of this magnitude as 
other than differences in reckoning rather than as errors in 
reckoning. Were they to be posited as errors in reckoning, the 
Javanese corpus would make a very poor showing indeed. 

(2) where the difference between the two systems amounts to
one lunar month, however, we have invoked a "Rule of Thumb" 
that provides a rational, orderly, and remarkably consistent 
account of how the Javanese intercalation system might have 
operated. The operation of the Rule of Thumb is explained in 
Appendix I and fully illustrated in Appendix II. 



SECTION TWO 
THE PANCANGA SYSTEM AS AN INSTRUMENT FOR 

JAVANESE DATINCJ 

The five elements involved are (l) the w{ira (weekday), (2) the 
nak§iatra (lunar mansion), (3) the tithi (lunar day), (4) the yogn 

(combined longitudes of the sun and the moon), and ( 5) the 
kara{Ja (half a tithi). And though in his handbook Indonesian 

Chronology, J. G. de Casparis twice (pp. 18, 23) suggc�ts that 
the Indian paficanga system did not tal-;c hold in lnclonesia, 1 this 
contention must be taken to apply to the lndonesia11 div111atio1_1 
system. That it should not be applied l!l the clatin�, .-;y�tem is 
evident, for instance, in the inscription W;1itaru IV (A I 16 ). where 
one finds the following: 

853 srawai)amasa [I] tit hi Jasarn i I-;! �1.1apak�a pa 1-;a bu [2] 
wara sin ta aisanyastha grahacara I 3] adranal-;�atra sula­
bhrddewata barui:iyama1_19ala [4 I wyatipatayoga wawa [5] 
karai:ia yamaparwwesa swetamuhiirtta singharasi.2 

All fr;e pafica1iga elements are here plainly spccifi1.:d. Indeed, 
there is an entire class of inscription.-; that employ this style of 

1 "There is no evidence 1ha1 I his .... ,y,1c111 \\ a, ever us('(I 111 I 11done,ia.

its place largely being laken by lhe rhrtT \\,·ckdays a11,I Ihc wuku" 

(Indonesian Chronolo!!,y. Leiden, 1978, p. 2J I 

2 47.181. The order or presentation in Lh1, ,L1t.1. a, is the ca,c \\ 1th Thai 

and Bunnese dates, is highly conventionalised. Om: can a!mo,1 guar,mtee, for 

instance that the words next after -pak�a will he lhc weekday abbreviations, 

and that the next paficariga element will be the naksatra, then the yoga, then 

the karana. We have paid no attention here to the "jyotisa elements ("-astha", 

"-mandala", "-parwesa). They were investigalcd in some detail and with no 

little perseverance, but eluded all our attempts to account for them 

systematically. 
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presentation in their luni-solar elating. Our first task is therefore to 
explain how this information can used analytically. To put the 
matter, first of all, in general terms. 

If an inscription specifies what nak�atra (lunar mansion) is 
involved, then the moon's position in longitude can be deduced to 
within 13° or so; if it also specifies what (astronomical) yoga is 
involved, then the sun's position can also be deduced within a 
reasonable margin; and if the karai:ia is then specified, its value 
(which has only 6° of extension) can be used as a control or 
check upon the two other values. Clearly, then, it behoves us to 
understand how these three elements operate. And since the 
mathematical relationship between them is not abstruse, this is 110 

great hardship. 

(l) The ti thi

The tithi is the most difficult element to grasp conceptually. I ts
function is to measure the angular separation of the moon frClm
the sun at any one time, this distance in degrees then being
divided by 12, with the fractional amount being expressed
sexagesimally. Thus, if the moon was found to be 62 degrees
distant from the sun, this value would generate tithi 5: I 0, or ten
parts of 60 into tithi 6 current.' Now, since the moon cannot be
separated from the sun along the ecliptic by more than 360°, the
division by 12 entails that there will always by 30 astronomical
lunar "days" (tithi) in a lunar month, and since it is unlikely that a
new tithi will begin exactly at midnight or exactly at 6 a.rn .. there
will always be a clear difference between the astronomical lunar
day and the 24-hour (60-gha!ika) calendrical clay.

3 Where numerical expressions are involved it is always necessary to 

ex<1mine whether the notation is in units elapsed or in units current. For 

instance, in South Indian records where the y�ar number is usually 

accompanied by a Jupiter-year name, it is demonstrable that scme groups 

give the year as a year current and others give the year as a year elapsed. (Year 

n elapsed is year n+ I current.) 
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For the purposes of tabulating the positions of the sun and the 
moon in astronomical almanacs a uniform time of day was 
chosen. On the Southeast Asian Mainland the convention was to 
tabulate calendrical values for midnight ( despite the fact that the 
civil weekday was considered to commence at the 6 a.m. 
following). And when these calendrical days were accumulated 
into calendrical months they alternated strictly (in ordinary years, 
years without intercalation in them) between 29 days and 30 days 
to give 354 days in a lunar year. 

By Indian reckoning, on the other hand, the prevailing 
convention was to tabulate lunar astronomical values (tithi) for 
dawn, in practice fixed at 6 a.m.4 The astronomical tithi in force at
dawn then defined the day of the lunar month, in its waxing and 
waning halves. Here, then, is a potential contradiction: there are 
always 30 tithi in the month, but in some llllHllhs only 2() days are 
required. This presented no great problem. l1owever. Tithi n might 
be in force at 6 a.m. one day, where;is tithi n+J might he 
completed before 6 a.m. the next day. It wa.\ therefore suppressed 
and the next day would be defined by tithi 11+2. 

When it comes, in turn, to the Indonesian method there is 
some evidence that some groups applied the term tithi directly to 
the calendar day. As will be seen below the Indonesians adopted 
the karm;a, which is half a tithi proper. Suppose (as indeed it is) 
that karai:ia "gara" is the first half of astronomical tithi 7 waxing. 
Suppose further than a record specifies that the "tithi" concerned 
is tithi 6 waxing, not 7 waxing. This is either a contradiction in 
terms or else an indication that "tithi" here defines the calendar 

day and the kara9a defines the equivalent astronomical "clay". 
There are too many records that exhibit thi\ supposed discrepancy 
for one to read it as such. It is preferable 10 conclude that for 
some groups the term "tithi" was reapplied ••as well it might he. 

4 From these base positions finer adjustment.-, ca11 of course be made as 
required. 
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since the function of the tithi proper was in any case absorbed by 
the karai:ia.5 

(2) The wara

This element is merely the weekday, but in Indonesia that seven­
day component was already built in to the system of 6-, 5-, 7-day
"weeks" that form a cycle of 210 days, itself divided into 30 lots
of 7, the "wuku". By contrast, the Lao and Northern Thai (but not
the Burmese) borrowed the Chinese system of using
combinations of a 10-day sequence with a 12-day sequence which
was kept down to a cycle of 60 (rather than 120) by not allowing
even elements in the two sets to pair with odd elements. Even so,
since the weekday was also combined with this 60-cycle, the
entire system took 420 days to rotate, so that no combination
could fall twice in a year. The Indonesian system, having only 210
days in its cycle, allows some combinations to occur twice in a
year.

(3) The nak�atra

Inscription Al 16, by saying that the nak�atra is Ardra, requires
that the celestial longitude of the moon shou Id currently I ie
between 66° 40' and 80°. In short, the moon· s nak�atra is its
current longitude, divided by 13 ° 20'. And where a precise
longitude is not known, as here, the nak�atra nonetheless
indicates the range:

0 

I 

(:m.id-poi.n.t 73") 

I 9� 180 

wsatra. Ard.n, ll.u:m.btr 6, 

locattd betWHll. 66"40't..n.d so· oo·

270 360 

' The useful chart in de Casparis, p. 56, shows the kara1)a coming into 
use after about 900 AD. 
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(4) The yoga

B.y saying that the yoga is Vyatipata, the inscription requiresthat if the moon's present longitude is added to the sun's presentlongitude, then the sum of the two values will lie within asegment of the ecliptic whose lower bound is 2 J 3° 20' and whoseupper bound is 226° 40'. 

0 

I 

(mid-po i1i.t 2 20") 
90 180 

I
270 

vy,.tipt..tt. yog,., number 17, 
loct..ted between 213"20' lD.d 226" •10' 

360 

The lower bound of each yoga when expressed in minutes of arc 
1s evenly divisible by 800, i. e. by 13° 20':1

' 

Even without computer assistance or detailed calculation, one 
could therefore map the upper and lower bounds of the naksatra 
and the yoga against one another to derive approximate posiiions 
for. the sun and the moon at the given date. B ut with computer
ass1stan�e, of course, no such approximation is necessary. 

Consider, too, that there is a yoga (no. 6) called Atiga1_19a but 
another (no. 10) called Ga1_19a; there is a yoga (no. 8) called Dhriti 
but an�ther (no. 2?) called Vaidhriti. If in a given record the y�ga 
was �aid t,o be Va1dhriti but one found that only 7: Sukarman, 8:
Dhft1, �: Sula could possibly be in play, this would be enough to 
detennme that the reading "Vaidhpti" should be emended. 

(5) The karaJ_1a
This entity is a sub-unit, half the value of an astronomical "tithi".

6 Note that 13 deg 20' expressed as minutn Clf arc= 80(1'. where themeasure of 800 units is a major b..:se of recko,111,g. Since 27 times 800' =
360 degrees, one can see why the number of nak ,atras adopted w· . ,7 . d not 28 . 

· ,IS ~ ,Ill 
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The tithi, as we have indicated, represents the distance along the 
ecliptic currently separating the sun from the moon, when that 
distance is divided by 12.7 Here we should note, first of all, that 
the calendrical date in the text of Al 16 is 10 waning (#25), but 
the karai:ia named is the first half of tithi 11 waning: 

--...----, 

26 : e:k-'>d.tls i krsn,:, 
J ................... 1------+ .. ······· .......... 1 

KY �032 Sr1:>V<>n1:> '°'25 

There are enough cases of this kind to indicate that at least some 
regions the word "tithi" applies to the calendrical date, not the 
astronomical date. This may be somewhat confusing, but it is not 
untoward, in the sense that if you specify which half of the 
astronomical tithi is in force there is no constraint also to specify 
which whole astronomical tithi is in force. On the other hand, 
there is a constraint to specify which calendrical tithi is in force, 
since the astronomical tithi and the calendrical tithi will differ for 
much of the time.8 

If we select the mid-point of nak�atra Ardra (call it 73°)9 and 
the midpoint of Vyatipata yoga (call it 220°), we obtain both a 
provisional value for the moon's longitude (the mid-point of the 
nak�atra) and a provisional value for the joint longitudes of the 

7 De Casparis (p. 51) says that "the inscriptions only seem to record the 

first karana, i.e. that which is current at sunrise of the month [?read: day] 

mentioned". But on the contrary, there are cases where the karai:ia named is 

one that was not in force at the start of the given day. With Al26, for 

instance, karai:ia 5.1: Bava is in force at sunrise, but the karai:ia named is 6. 1: 

Kaulava. (Cf. also AS S, Al28, Al46, Al52, Al6 9.) 

8 It is not possible to make a rule out of this. In a significant number of

cases chere is a better fit between the inscription's date and the astronomical 

tithi. See A68, A76, AS0, A95, Al05, Al07, Al 15, Al 18, Al20, 
Al24, Al35, Al3 9, Al51, Al52, Al56, Al61, Al63, Al75, A207. 

9 The true mid-point is 73 ° 20', but for convenience minutes of arc have 

been ignored. 
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sun and the moon (the mid-point of the yoga). Consequently we 
also obtain an approximation for the longitude of the sun, i.e. by 
finding a value for the yoga minus the nak�atra: 

73 + X = 220 

i 
I 

- 'Y 

C 0 y 

X = 147 

For the nak�atra value and the yoga value to be simultaneously 
valid here, the sun must be in the region of 147°. The value may 
be somewhat more or less than that, dqwnding on which part of 
the ranges actually applies, but clearly tlw sun caml()l be, say, at 
300°. 

If we include the karai:ia in the red,011i11g, we now have the 
sun at 147° and the moon ahead of the sun at 73°. The moon is 
therefore distant from the sun by (360+'/3-147=) 286°. Divide 
this amount by 12, and the result will be 2•1:50 (the integer here is 
the tithi current and the fraction is sexagesimal). Since tithi 
number 24 is constituted by Taitila (24.1) and by Gara (24.2), we 
are in karal).a 24:2: Gara, because the fractional part of the tithi is 
greater than 30. 10 

[f this value, karai:ia 24.2, is converted to a time of the month, 
it will equate with astronomical 9 w;111ing ( 15 pl11s 9). Our 
inscription, on the other hand, declar\'s tltal kara1_1a is Bava, the 
first half of tithi 11 waning (no. 26.1). 

Since we appear to have an anomaly here, let us re-examine 
our procedure. Our provisional sun-moon distance of 286'' is 100 

10 In considering South East Asian notation al Llrge it is necessary to be
constantly on the alert as to whether the count hegins at nought or whether 
it begins at one. There is also the question as to whether the count is 
inclusive or exclusive. Cf. Western usage, where a French vacation might 
comprise "quinze jours" (fifteeen days), but an English holiday would 
comprise a "fortnight" (fourteen nights). 
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small, since karal).a 26.1: Bava does not begin until the sun-moon 
distance is 301 ° . 11 Can we satisfy this constraint and st ill also 
satisfy the constraints that the nak�atra is Ardra and the yoga is 
Vyatipata? 

By going to extremes, we can make the nak�atra as large as 
upper bound of Ardra allows and the yoga as small as the lower 
bound of Vyatipata allows. The effect of doing so will give the 
sun a new position of I 33° : 

i 80 + X
= 

I 
-·

213 

I 
C 0 y 

X = 133 

The moon-sun distance will therefore now be 5'.\ 0 (133-80) and 
the sun-moon distance will be 307° (360-53 ). When 307 is 
divided by 12 it yields 25:35, or 5 parts into karal).a 26.2, this 
being (only) 5-sixtieths past the Bava karai:ia that the inscription 
specifies. In short, we can very nearly satisfy the constraints 
imposed by the nak�atra and the yoga and still simultaneously 
embrace the karal).a that has been associated with them. It is not 
difficult to imagine that rounding or averaging could have 
generated this slight discrepancy. 

* 

While the above diagrams were useful in explaining how the 
paficanga system operates, for analytical purposes it is preferable 
10 use a different format, one that accommodates all the relevant 
data compactly and simultaneously. 

Although we are not often forced to be aware of it in the 
every-day, for many purposes our time reckoning is based upon 
Greenwich Mean Time at longitude 0° , the rest of the world's 

11 Appendix IV tabulates the karai:ias. 
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time being set relative to this point, in tenns of its distance East or 
West of Greenwich. Thus clock time in Paris is normally one 
hour ahead of London and Sydney clock time is normally ten 
hours ahead of London (daylight-saving apart). 

A similar procedure was used in Southeast Asia, whereby the 
"prime meridian" (the zero point for the reckoning) was taken to 
be Ujjain. In accordance with this convention we have plotted 
times in our diagrams by reference to Ujjain and not by reference 
to some arbitrary point in Central Java. To the uninitiated this may 
appear to be either pedantic or obtuse-until it is recognised that 
when a system has a fixed point (a "prime meridian"), then times 
for any other place East or West of it can readily be calculated by 
applying the time difference. This is standard procedure. 

If it desired to convert Ujjain time (at 75°E) to a time valid for, 
say I l0°E, it is merely required that 2 hrs 20 mins (or 5gh50) be 
added to the Ujjain time. And one needs tu remember always that 
a conversion from Ujjain time to clock 1i111l: requires that 6 hours 
be added to the clock. Thus nak�atra :\1dr;"i is shown below as 
ending at O gh 17 (Ujjain time). In clock time at 11 O"E this is 

Ogh 17 x 0.4 = 0 hrs 6 mins 48 secs. plus 2 hrs 20 mins = 2 
hrs 26 mins 48 secs, plus 6:00 hrs gives 8:27 a.m. (rounded 
upwards). 12 

A secondary point may be made here, which is that we are 
interested largely in the relative dispositions of the paiicai1ga 
elements, and these are not affected hy geographic time­
difference. No change in their relative dispositions would be 
effected by converting all our times to Java Local Time. 

12 The value 0.4 here is merely shorthand !or dividing by h() (ghatika) 

and multiplying by 24 (hours). 
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!�= �8'57- 0' 17 
�8'57 

!�l�= no oVtrl�p 
��· 12 38' 37 

O' 10 

6:1ar 

17 : vy,:,t ip.a't� 
O' 17 59' 18 

�1· 10 10'07 38'�6 7' 10 35' 19 

26 : eM®S i krsn� 1·············· ····t------···················1 
KY �032 Sr�=n� '°'25 

AD 931 Aug 12 Fr 
PA KA SU Tolu 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••I 

The information presented in the diagram reads as follows: 

(1) the two halves (the karar:ias) of astronomical tithi 26 =
11 waning: Bava ... Valava

(2) the yoga in force: Vyatipata
(3) the nak�atra in force: Ardra
( 4) the lunar date: ekadasI lq-i�1:ia
(5) the calendar date given by Kali yoga year. hy lunar

month, and by calendar day: KY 4023 Sr�"iva1_1a 25
(6) the Western equivalent: AD 931 Aug 12
(7) the day's place in the weekday cycle of 210 days: PA

KA SU Tolu.

13 

* Note that in strictly correct terms the Western date, given
here as "Aug 12", runs from 6 a.m. on 12 August to 6 a.m.
on 13 August. It would be unduly tedious, however, to
specify this at every point.

Items 2 to 4 have attached to them the times (in Ujjain Local 
Time) during which the yoga, the nak�atra. and two halves of the 
tithi were operative. Item 1 has attached to it the times at which 
items 2-4 (the yoga, the nak�atra, and two halves of the tithi) were 
operative simultaneously, unless there was no overlap. 

The times attached to item I (diagram, top line) are tlinefcirc 
key indicators. Al 16 reads: 
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adranak�atra wyatipatayoga wawa karai:ia 

and the diagram indicates that these three elements were 

simultaneously in force until (Ogh 17 =) 6 mins 48 secs after 6 

a.m. on the day in question. 11

11 We set no store by the apparently clo.,c: precision of the times given:

it is merely that no good purpose would be served by rounding them. 

SECTION THREE 

THE EVIDENCE REVIEWED 

In this section, using Damais' text, we give emphasis to the 

paficanga elements in the inscriptions, where they have a material 

bearing on how the inscription should (or might) be read. 

Note: In the interests of clarity we prefix the calendrical tithi 

value by a hash (#) and usually continue the count of the tithi 

on past 15 (Full Moon). 
It is preferable to notate the two karai:ia of the first 

astronomical tithi 1 waxing as l. 1: kirpstughna and 1.2: bava, 

whereby the karai:ia of astronomical tithi 1 waning become 

16.1: valava and 16.2: kaulava. It is then desirable to match 

this notation by calling tithi 1 waning, tithi 16, etc .. 

Each inscription is accompanied by a computer-generated 

diagram, providing the opportunity to compare the data of the 

inscription's text with the data derived from SurS. Readers are 

invited, in addition to consulting our comments, to make the 

diagrams speak for themselves as they require. 

Al2: 762 srawa1_1amasa tithi paflcada§i foklapak�a ma 
po ra wara manahil grahacara neritistha dani�tanak�atra 
piwasyadewata mahendramai:ic_lala sobhaga1_1ayoga [sic] 
balawakara9a sasiparwwo�a bagomiihiirtta kumbarasi. 1 

1 47.19. In our diagrams we use "ra[vi]" for Sunday, not a[ditya]; and 

ch[and.-a] for Monday, not so[ma]. 
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Vist i "'19' "'17-52' 5-1 :BtiV<> 52' 5-1- 21' 28 Val.avz, 
"'19' "'17 "'18' "'13 "'16' 38 

-1:stiubn.tig� 
17' 29 21' 28 2-1' 15 

22: srtiV<>nt> 23: dl..nistt. 
21'36 52'5"'1 23'55 5"'1'38 25'00 

15:purntimi 
I·········· .. ······ ·1------+ · · · · · · · · · · · · · · · ·I 

KY 39-11 SrtiV<>nti #15 
AD 8-10 Jul 18 Su 

l"'1 PO AA Prting :Btik.i:,t 

In this instance, by the civil calendar it is Full Moon, but hy 
astronomical reckoning the karai)a is V;ilava, numhn Hi. I, and 
not either kanll)a I 5.1: Vi�!i or kara1_1;1 I 'i 2: Bav,!. Other secure 
records indicate that we arc not faced liy a contradiction in terms 
or an error here, since in Indonesian parL1ncc the tern1 "ti1hi" can 
attach to the calendrical not the astrono1nic,il day. 

The yoga "sobhagana" is a curious co1dfation of the ;1djacent 
yogas 4: Saubhagya and 5: Sobhana. It can also ben1 scL·n from 
the diagram that nak�atra 23: Dhani�!ha is 111 play, and that kara1_1a 
Balava comes into force at 23:55 gh. whnc Dhani�!ha has already 
come into operation at 21 :28. at which time yoga Sauhhagya is 
slightly past its mid-point. 2 

Damais (47. I 9) describes this text as "une copic lardive. fort 
peu soignee" and notes that ma po ra is not Manahil but Prang­
bakat. 

A23: 782 karttikamasa t1thi trayodasi suklapak�a 111a 
po wr w:1ra landep agncyastha grailac:ira aswii:ianak�atra 
aswidewata bayabyama11dala wyatipatiy,iga .,omya­
muhurtta taithilakarai:ia. 1 • 

2 We stress that the nominally precise value., employed here are in fact 

no more than a convenience and a guide. 

3 47.26. 

THE EVIDENCE REVIEWED 

KtiultiV<> 23'"'12-56'06 Tt>itilti 56'06-11'25 
10'29 11'25 11'"'11 

17 : vy,,t ipt>tt> 
23'06 28'57 3J'S6 

1 :,:,svini 
23' "'12 56' 06 28' 19 O' 19 32' 03 

13:trtiyo&si suklt> 
I· ................. ·t-------t 

KY 3961 Ktirttik.i:, #13 
AD 860 Oct 31 Th. 

l"'1 POW). uond<tp 

. ·····1 

17 

By SurS reckoning all three paficanga elements are operative at 
dawn on Karttika #13. The karai:ia then runs until 28gh l 9, the 
nak�atra until 28gh57, but the yoga only until I l gh25. 

We are unwilling, however, to hold to this degree of preci�ion, 
since there are no means by which it can be transferred at all 
securely to the Javanese record. It is sufficient for our purposes 1f 
these three elements are more or less conl!guous on the one hand. 
and appropriate to the expressed time of year 011 the other. 

A30: 7[91 -- ] suklapak�a paniruan pahing wrhaspatiwiira 
hana ri umal:mya rewatinak�atra wariyanyoga.'1 

Damais limited his search on historical grounds to the period saka 
790-796 and placed this inscription in saka 791 and on Waisakha
6. But the configuration was then 8: Pu�ya and I 0: Ga1_1,�a:

KtiultiVt> 58'56- 7'"'1� Tt>itilti 7'"'1"'1-35'22 

4 47. 153.

"'18' 3-1 �2· 09 35' 12 
10 :9,:,n& 

58'56 56'0"'1 52'33 
8: (>tlUStl 

39' 5-1 7' """" 35' 22 2' 50 30' 10 
6:stisti suklt> 

I··· ... · ........... ··1-----➔ · ....... · · · · ·······I 

KY 3970 VbistikM # 6 
AD 869 Apr 21 Th. 

PA PAW). Prting :Btik.i:,t 
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The configuration required is 27: Rewati and 18: Var'iyas (on a pa 

pa wr day), where Margasira 10 waxing in saka 791 comes very 

close: 

T0itilo ◄2' 11- 8'26 
35'23 

Goro no overlop 
36'◄3 38'00 

2'01 
17 :�tipoto 

8'2li 1◄'58 

26:uttoro b!uidropo& 
◄2' 11 1-1' 5◄ ◄7' 38 20' 20 52' 56

10 : &somi suklo 
1··················•1-----�···················1 

KY 3970 Mi:irgosiro #10 
AD 869 Hov 17 'Ill. 

PA PA WP- Prong )okot 

Despite the fact that Damais ( 4 7. 154) contended that "ii ne nous 

reste que Jes elements cycliques pour nous aider a trouver une 

solution", the naksatra and the yoga d. course also need to be 

satisfied. 

The problem here is also vexed by "hana ri umal.mya" which 

(de Casparis, p. 22) is taken to mean "while (the sun or the moon) 

is in its own house". Given that the 1110011 's position is specified 

here by the nak�atra (346° to 360°), whereas the moon's zodiacal 

sign is Karka (90° to 120°), the phrase should apply to the sun, 

whose "own house" (zodiacal mansion) is Singha at 120° to 

150° . But on Damais' date, Waisakha 6 waxing, the sun was at 

29°, and on another pa pa wr day the sun was at 233°. 

T0itilo ◄2' 11- 8'26 
35'23 

Goro no overlop 
36'◄3 38'00 

2'01 1◄'58 

26:uttoro b!uidropo& 
◄2' 11 l◄' 5◄ ◄7' 38 20' 20 52' 56 

10 :&somi suklo 
I····· ··············1-------+ · · ...... · · •········I 

KY 3970 Mi:irgosiro #10 
AD 869 Hov 17 'It\ 

PA PA WP- Prong )Qkot 
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The closest one can come within the search period is in saka 793: 

Koulovo 18'25-◄9'20 T0itilo ◄9'20-1◄'53 
15'◄8 1◄'53 1◄'52 

11:vriddhi 
13'51 17'29 

1 :os•rin i 

22' 11 

18' 25 -49' 20 20' 33 52' 02 23' ◄8 
20:p�ncomi krsno 

I···•·····•··••••• ••I-------+··················· I 

KY 3972 Srovono #19 
AD 871 Aug 9 'Ill. 

PA PA WP- PrQng )Q:Ut 

This is a pa pa wr day, with the moon one past 27: Rewat'i at 1: 

Aswin'i, the yoga at 11: Vriddhi not 18: Variyas, and the sun at 

132°, close to the middle of rasi Singha. Against this date it may 

be objected that it is in the waning half not the waxing half. But 

there are other cases ( e.g. A 129) where the two halves are 

mistaken one for the other. 

A34: 795 wai§akamasa tithi paftcami kr�na pak�a ma 
pa ca manahil miilanak�atra siddhiyoga. 

B-.v,. 29'28-57'34 
9'32 3'55 

21 :si.dlli 
12'58 11'04 

19:m.filA 

Vih.va. 57'34- 3'55 
57'36 

8'20 

29'28 57'34 25'26 53'07 20'37 
1

19:catwthi k�� 
' 

!· .................. �----+ ......... J 

KY 3974 Viliikh.t. #19 
AD 873 Apr 20 t'b 
MAPA9:>MAllAhil 

The diagram indicates that 21: Siddha, not 16: Siddhi is involved. 

By both astronomical and calendrical reckoning this date 

comes only to four waning, not five waning. In this month 

astronomical 2 waxing was suppressed and astronomical 5 

waxing was doubled, whereas calendrical dates an: of course 
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neither doubled nor suppressed. In order to "rationalise·· this date 
along these lines, therefore, one wou Id have to posit that the 
author (a) used astronomical reckoning not calendrical reckoning, 
and (b) failed to double 5 waxing. One is immediately. in short, 
involved in a tangle of supposition that it is best to avoid. 

A35: 796 cetramasa dwitiya suklapaba haryyang 
kaliwuan buddhawara tithi nak ,a, ra krtika.' 

T,,i ti la 37.56-59' ◄9 Gar� 59'�9-25'33 

32' 17 25' 33 19' 2◄ 
3:aytJSIMt 

37'56 35'00 

3 :k.ri ttik.ta 
32' 52 

32' 21 59' ◄9 27' 29 55' 19 23' 23

3:triti'Yl> suhla , ................... _____ ................... , 
KY 3975 Hija Caitra # 3 

AD 87◄ Har 2◄ Wt 

Em KA )U Dungulan 

Damais noted the unusual position of "tithi" in this sentence, 
attributing the error to the engraver. He also noted that it was 
necessary to proceed to Caitra 3 waxing, not 2 waxing, to obtain a 
match with the weekday combination. This is our own finding. 

A52: 802 po�yamasa [tithi] paficami su[kla]pak�a hya
po bu wara [u]ttar[a]�aC,ha nak�atra dhruwayoga.6 

Damais had to transmute the weekday combination into tu po sa 
to find a date (Pu�ya 5 waxing = 10 December 880). We note, 
however, that 21: U. A�a9ha and 12: Druva never occur together 
later than Pu�ya 3 waxing in his search period (saka 800 to 808). 

547.31. 

6 47.155. 

11-ffi EVIDENCE REVlEWED 

Kinstughna ◄5' 13- 9'36 )av,:, 9'36-36.38 
◄5' 13 37' 18 29'29 

12:dhruv,:, 
◄3'59 39'◄7 35' ◄3 

21: u. asalli 

◄2' 33 9' 36 36' 38 3' ◄3 30' 50 

1····· ........... �.:.rratipad.t, su���······ ········1
KY 3981 Pa usa # l 
AD 880 Dec 6 'l\J 

W WA AH Si nt a 

21 

A5 8: 804 caitramasa tithi �a�ti suklapak�a tung lay 
pahi:ng wrhaspati [wara] nak�atra pusya yoganya wai­
dhfti uttarasthana. 7 

Ga ra 53' 16- O' 15 

30'51 

'lh>nija no ov..rlap 
29'55 29'53 

57'09 
7 : suk.tarmar1 

O' 15 

8'.aMi 
◄'31 

6 : a,:-dra 7: punarvuu 8: pus ya 

53' 16 2◄' 26 55' 53 27' 37 59' 3 ◄ 
7 :saptami sukla 

I .................. ·t--------, .................. ·I 
KY 3983 Adhik.ta 'lh> isakh.a # 6 

AD 882 Har 29 '1tl. 
TU PA WR Ju lung 

If the configuration of the nak�atra and the yoga is to hold good, 
it is plain that 8: Dtiriti (next after 7: Sukarrnan), not 27: Vaidhfiti 
is involved. 

We note that by SurS Mean reckoning the target date 
(equivalent to 29 March) indeed fell in Caitra: 

882 Jim 22 30' 02" I Jim 23 6' l◄" Adhikti Ph%. lguna 
882 Ieb 21 56' 20" I hb 21 38' 0◄" Hija Ph%ilguna 

I Mar 23 9'55" Caitra 

but by SurS True reckoning it fell in Vaisakha: 

7 47 .38. 
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882 Mu 22 12' 23" I �r 23 2' -19" AdhiMI Vti is�kNl 
882 Apr 22 8'30"1 Apr 21 26'-12" Hij� Vtiis�kNl 

It will be seen that the sun entered rasi Mesa on March 22 and did 
not enter the following sign until April 22; whereas there was a 
True New Moon on March 23 and another one on April 21st­
two New Moons with the sun in the same sign, determining that 
the Indian True lunar month was to be repeated. Because of a 
difference in reckoning, however, Java had already provided itself 
with an extra month in the previous Margasira.8 

One important principle to be grasped is that whereas the day 
next after Monday cannot ever be Wednesday; and Thursday, 29 
March 882 AD cannot be either Wednesday 29 March or Friday 
29 March, it is possible for two lunar dates both to fall,on a 
particular Western date and yet be different. Two years earlier, for 
instance, 29 March 880 was Cailra 15 for the Thai, but it was 
only Tagu 14 for the Burmese. The difference in reckoning, of 
course, comes from a difference of opinion as lo where the extra 
lunar months and days should be inserted in the calendar. 

Here, in A58, the calenclrical rL�ckoning is in arrears for 
reasons that can be accounted for; but the reckoning of the 
nak�atra and the yoga are in advance of one's prediction, either 
for reasons that we cannot recover or as else a result of a minor 
error in reading the appropriate astronomical tables that one 
supposes the scribe had to assist him in his work. There are, 
indeed, a number of ca-;es where it is plausible to conjecture that a 
wrong row or column, even a wrong page, has been consulted. 
There is also documentary evide11cc (again fro,11 Thailand and 
Burma) that a form of averaging \�as used in lhc immensely 
tedious business of compiling lo11g-tnm alma11aL·s, s,, the tables 

8 The best indication that Indonesia did 1101 use Mean rccko11ing comes in 
those cases where a month is required to be doubled and where it is doubled 
according to True reckoning and not doubled according to Mean reckoning. 

For the position of the extra Java11cse month in saka 804-5, see the 

tables in Appendix II. 
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themselves may have contained minor errors. But that is the 
point-the errors of this class will of necessity be minor. Fixing 
upon yoga 8: Dhfiti rather than yoga 7: Sukannan can be classed 
as a minor error in calculation. Fixing upon (or reading) 27: 
Vaidhµti instead 8: Dhµti is an error of another class. 

In the Thai and the Burmeo;;e record there is a greater profusion 
of precise astronomical detail (solar and lunar positions correct 
down the nearest minute of arc) and a fully recoverable theoretical 
apparatus. There being no reason in principle to suppose that the 
Javanese astronomers were any less expert than their Mainland 
neighbours, one's inability to match the Javanese record with an 
equal precision must be put down to the physical condition of the 
originals and to the lack of theoretical documents explaining the 
system of reckoning. 

A61: 808 philgu,;iamasa trayoddi guklapaksa wurn­
kung kaliwuan brhaspatiwara pusyiinak�atra· fobha­

J_Iayoga.9 

J�= 39'55--17'-15 

39'55 

J�l�= 47'-15-15'35 

33' 23 26. 19 

5:sobEu:.na 
33'26 30'-18 

8:pusyti 

27'29 

19'-13 -17'-15 15'35"'!3' 13 10'-11 

12:dVllch.si sukl� 
1················· .. t-------+····· .............. , 

KY 3987 PEu:.lguna #13

AD 887 !�b 9 'lb 

WU KA W,., 1'1t>Mh.i 1 

The wara, nak�atra, and yoga are all in place for the 13th 
calendrical (12th astronomical)-yet another indication that 
Javanese "tithi" refers to the civil day. 

9 47.39.
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A66: 822 punaI:i posyamasa tithi a�tami suklapak�a ha 
ka Wf wara. to 

This is an interesting date, being one of the few cases in which a 
lunar month is said t0 have been doubled ("puna�", extra). 
According to our Rule of Thumb, however, an intercalation fell 
due in the previous month, Margasira, whereas SurS did not 
intercalate until the Vaisakha of saka 823: 

Java: India: 

1st Margasira Margafa�a 

2nd Margasira Pau�a 

A66-7 Po�ya Magha 

Magha Phalguna 

Phalgu9a Caitra 

A68 Caitra I st Vaisakha 

Waisakha 2nd Vaisakha 

Jye�tha Jye�tha 

Our Rule of Thumb may well have bl'rn slightly modified in the 
light of local constraints that we do 1101 have enough evidence to 
uncover. And in any event, whether the doubled mcnth was 
Miirgasira or was Po�ya, it was not SurS Magha: 

Visti no ov-c:rlap !av,; 55'54- 4'34 

!O 47. 40.

55' 5-'I 48' 19 41'05 

23:subfui 
54' 19 50' 29 

2:bfuirani 

10' 2-'137' 27 -'I' 3-'131' 47 59' 0-'I 

8 : astami sukla 

47'06 

I···· .............. · .................. I 
KY -'100 l Magfui II 8 
AD 901 Jan 1 '1h 

Em KA WJ.. Ku lall'.I 
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We note that at this time the nak�atra operative at Full Moon 
would be falling short by two if no adjustment were made: 

month nak�atra at Full Moon: 

Karttika = 3 2: Bhara9i 

Margasira = 5 3: Kµttika 

Pu�ya = 8 6: Ardra 

Magha = 10 8: Pu�ya 

The table indicates that at Magha Full moon, if no adjustment 
were made the nak�atra would be only 8: Pau�a. It would be 
necessary to correct this lag, which could be achieved by 
doubling the month either in Margasira or more urgently in 
Po�ya. We know that the primary task of a luni-solar calendar is 
to cause the sun and the moon to keep pace with one another. But 
there is of course a secondary function, which is to cause the 
moon's astronomical location (measured by the kara9a) to stay in 
touch with the civil lunar calendar (measured by the tithi). 

A68: 823 caitramasa dwitiya kf�l).apak�a wurukung 
pahing budha wara adityastha anuradhanak�atra mitra­
dewata wariyanyoga taithilakara1;a. 11 

T,,itila 55'27- 4'20 Gara no ov-c:rlap 
3'02 4'20 5'08 

17: vyat ipata 18: ,·ariyu 
13' 58 20' 04 25' 24 

16 : visakfui 17: ai:wndl.A 

55'27 27'38 59'38 31'23 2'53 

17:dvitiyt> krshna 
I ................... 1-------1................. · I 

KY -'1002 Adhikr> � inkfui 1116 

AD 901 Apr 8 We 
WCJ PA !U Kuningan 

Nak�atra 17: Anuradha and yoga 18: Variyas are both within 
range here. 

II 47. 40. 
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The one-month lag exhibited in A66 (q.v.) continues here; and 
as an additional (if minor) complication SurS returns #16 (1 
waning) and the text exhibits 2 waning. 

A69: 823 asujimasa paficami kr�r:iapak�a wurukung 
pahinS somawara anggarastha mrggasira1_1ak�atra siwa­
yoga. 

K0ul0v,:, '19'3-4-50' 19 
-49'3'1 

20:siv,:, 

�itil0 so· 19- 2· 43 
'12'-42 36'2'1 

6' 15 2' -43 

5 : rnr i90s ir0 

59' 46 

22'59 50' 19 17'-48-45'28 LJ' 18 
'"-·-···•-, 

20:p0nc0mi krsn0 
I·· .. ··· ........ · .. -1-----� · .......... · .. · .. I 

KY -4002 Asuj i #20 

AD 901 Oct 5 K, 
WU PA CA Wr:,r igt> 

As indicated under A66, the intercalation by SurS in Vaisakha 
this year brings the two calendars back into phase with one 
another. 

The nak�atra and the yoga are here satisfactorily aligned. 

A 70: 823 ka(r)tikamasa tithi dasami suklapak�a wa wa 
a wara satabhisanak�atra barunadewata has(t)ayiiga. 13 

Damais recognised that the weekday combination here, which is 
not accompanied by a confirmatory wuku name, should be wa pa 

12 47.41. 
13 47. I 75. This inscription is included in A. M. Barrett Jones, Early 

Tenth Century Java from the Inscriptions, Dordrecht 1984, esp. p. 163. In 
translations of South East Asian, particularly Cambodian, inscriptions, there 
used to be a French habit of rendering saka years as years "revolu(e)", which 
gives the impression that the given year is thought to be an elapsed year. A 
check on the astronomical data, however, will usually show that the year is 
current, not elapsed. Barrett Jones may perhaps be thought to have skirted 
the issue by referring (though unnecessarily) lo "the evolved Saka year". 
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a, not wa wa a. He indicates that wa and pa are extremely easy to 
confuse. 

�itil0 50'-4'1- �•-4-4 
10'01 .......... 

13 : �9Eu.t0 
51'39 50' ...... 

G0r0 no 0V1trl0p 
58'-'ll 

14: 11..aNana 
-48' 51 

24: ntal>u:h..a 25 :purv,:, bEu.dr0p0& 

-40' -46 9' 12 37' 2-4 5' 23 33' 09 

10 : &s0mi sukl0 
I ................... 1-------t ....... 1 

KY -4002 K0rttik0 #10 
AD 901 Oct 25 Su 

IWl PAM Dun9ul0n 

There is no yoga "Hasta", which is the 13th nak�atra; but the 
yoga ILi.: Har�ai:ia (next after 13: Vyaghata) is in place. The 
nak�atra 24: Satabi�aj, on the other hand, is dislocated as far "to 
the left" as the yoga is dislocated "to the right". 

* Aside:
Given the closeness in date between A68, A69, and A 70 (all

in the same year), it will be useful to focus for a moment on the 
way in which the paficanga elements change alignment with each 
other over time: 

18: val'"iyu 

17: a:zwn,al.a 

17:dvitiyt, krsn0 

8 A.pl"il 

20:siVb 

20:p0ncEu.mi krsn0 

5 O�tol>cY 

A.68 

A.69 
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A.70 

24: ntabuha 

10 : d,,s,:,mi sukl,:, 

25 O�to bH 

In a perfect world (one where there were no errors at source, no 
misreadings, and the difference between Indian reckoning and 
Javanese reckoning was fully documented) it would always he 
possible to drive a vertical line through our diagrams, one t�at 
would intersect at some point with all four horizontal lines, 
thereby demonstrating simultaneity. 

A68 is satisfactory from this point of' view and A69 sustains 
itself for about the first hour of the day. 13ut A 70 exhibits quite a 
large discontinuity. 

It is, of course, in the nature of the .-;ystem that the paficii11ga 
elements will slide differentially relative to one another. In the 
three diagrams above one can observe I inc two, the nak�atra line, 
progressively slipping "to the left". l3ut it is also in the nature of 
the system that this motion has a co11certi11a, or zig-zag, effect. 
The motion "to the left" will soon lie compensated for by a 
motion "to the right". And in any case if the correct elements are 
selected (e.g. 25: Purvabhadrapada and not 24: Satabi.�aj in the 
case of A 70), they will never entirely lo,-c contact. 

To pursue this matter for a moment: Har�ai.ia yo.i;a has a lower 
bound of 173 ° 20 and on this occasitlll (sec diagr:1rn) 1,cgins to 
take effect at 4gh47 at Ujjain. The 1110<>11 then had ,1 longitude of 
323° 20. 14 But because of the tirn(' di! IL'rcnce I lar�a1_1a did not 
come into force until 10gh36 in central .lava. 

14 The sun's longitude at this time is of course added to the moon's 

longitude at this time, to give a total that defines the yoga value. 
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Now reverse the direction, go from central Java to Ujjain, not 
from Ujjain to central Java. At 4gh47 in central Java (58gh58 at 
Ujjain) the moon will have reached 322° or so, but this is a 
difference of scarcely more than one degree. 

It follows from this observation that the time difference has 
very little effect on the actual position of the moon; and of course 
it has no effect on the relative positions of the paiicar1ga clements 
You cannot modify one element among tlwm without also 
adjusting the other elements. 

This, in other words, is a way of saying that the hiatus 
between the end of Satabi�aj and the start or Har�a1_1a in A 70 
(which amounts to 14gh00) cannot possibly be closed by taking 
the- time-difference into consideration. 

One's attempt to regularise A70 is therefore left with the 
following: (1) "Hastayoga" is a vox nihili, whereas "Harsana­
yoga" would be valid; (2) nak�atra Satabi�aj ends on

. 
ti1is 

occasion before calendrical dasam1 suklapak�a has even begun: 
(3) a competent astronomer would not be well pleased with an
error amounting to not less than l 4gh00 in the reckoning; ( 4) hut
a scribe using tables that contained rounding or averaging would
not regard Satabi�aj as being wildly off-line. For him Satabi�aj
and Purvabhadrapada are simply immediately adjacent items in
one of the columns in his almanac, and Har�a1_1a is the appropriatl'
item in another column. He would be hard pressed to detect that
in strict terms there was a l 4gh interval separating the nak�atra
from the yoga.

To summarise the point. Small discontinuities of this kind are 
not uncommon in the record. They show no tendency to 
increment, but fluctuate back and forth ("to the left" / "to the 
right"). 15 They do not look like calculation errors, in the sense that 
if the "expert" calculations had been consistently so shoddy, the 

15 The point here is that if the discrepancies did increment over time they

would betray an error in the basic parameters of the calculation system, one 

that could very probably be replicated. 
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record would surely have been even worse than it is. 
Generating data for lay use was inescapably a highly tedious 

business, calling for rounding, averaging, and acceptable short­
cuts in the production of charts or almanacs. When the scribes 
read these charts and almanacs, it is easy to imagine that place­
errors of plus or minus one would be easy to make; and one kind 
of error that one encounters in the record tends to lie within these 
boundaries. On the other hand, errors of a larger dimension (e.g. 
atiga99a for ga99a; or vaidhpti for dhpti) are clearly misreadings 
not calculation errors. 

We can, for once, insist upon a principle here. If the yoga 
ought to be "ga99a" at 120°, a wild calculation error could let in 
any number of alternatives. But if the yoga actually let -in is 
"atiga99a" at 66°, this more likely to be a misreading than a 
calculation error of 54 °? 16 

A 71: 824 srawai;iamasa fithi paflcadasi §uklapak�a 
[sic] pa pa ang wiira maqangkun�an saptakarana wi�ti 
piirwwa�iicJ.hanak�atra siwayoga. 

Damais indicated that this text is a copy made in saka 1270. He 
obtained a date by turning the inscription's 15 waxing into 5 
waning. 

16 Errors of this class are more likely 1,1 be editorial than made at source,

and are probably due to the condition of tlw original. It is prima facie not 

likely that an engraver would tum "atiga1_1lla'' into "ga1_1c_la" (or vice-versa) at 

his own discretion or that the expert's hand was so bad that the engraver 
misread one word for the other. 

We have been perhaps at undue pains here to make our general 

point, but one has initially a very strong incentive to try and find an 

astronomical explanation for the discontinuities. When that attempt fails 
badly, one is obliged to indicate why om· should settle for a clerical / 
editorial explanation. There is, after all, a vit,il distinction to he made. 

17 47. 192. 
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BaV'> 20'28-◄9'17 Bala'VQ ◄9'17- 0'◄5 
5'16 0'◄5 55'23 

8 :dhriti 
6'21 5'◄6 ◄' 10

26:uttara bMdrapachi 

20'28 ◄9' 17 17'50 ◄6'07 l◄' 10 

19:cath.urt�i krsna 
I·················· ·t-------+ · · · · · · · · · · · ···· .. ··I 

KY ◄003 3raV'>na #20 

AD 902 Jul 27 'l\J 

PA PA AH M!ichinkunan 

31 

This text's combination of nak�atra 25: Piirvii�iiqhii and yoga 20: 
Siva does not ever occur in the lunar month of Sravana. In 
Sraval).a the nak�atra Purva�aqha occurs on or about 12 w;xing, 
at which time the yoga will be in the region of 2: Priti. 18 

The point to be made here is that if the paficiinga elements are 
not taken into account, Damais' date will look considerably more 
secure than it should. In short: the string Sravar:ia - Piirv�aqhii -
Siva is not coherent-the basic rules of the system determine that 
such a configuration will never take place. 

Aside: 
Since our study cannot be allowed to make any point by mere 

assertion, we should take a moment to explain the situation here. 
In the month of Sravai:ia at Full Moon the sun will be in the 

region of 115°. The possible leeway in this value does not greatly 
signify, since the sun cannot possibly at this ti me be al 30° or at 
330°. At this same time, the Full Moon of Srava,)a, the moon will 
be in the region of 285°. Here, then, we have values, sufficiently 

18 In this study we often distinguish between minor errors that can he

assigned, perhaps, to the misreading of astronomical tables. and more gross 

errors that can be assigned to the misreading of difficult originals. 

This example represents a third class of error, where the supposed 

text for whatever reason presents us with an illiteracy-with a paikanga 
combination that can never occur. By an admittedly very simple analogy this 
third class of error is like referring in the Western calendar to the 31st of 

February. 
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accurate for the purpose, to define the 11ak�atra a11d the yoga that 
will be in force at Srava1_1a Full Moon: 

'Y 
40 115 

115 +285-360 = 40 

285 'Y 

L.....-----1---------<�-------------. 

y 0 C 

4: Sau'bru.gy,, 22: S111vi,n.a 

It is plain that the yoga cannot corn Cl\ ably haw ken. and could 
never be, Siva (253°-266°) at this cL1tc. 

The supposed kara1_1a here is V1'.;\i. where nl:llilcr 18.2: Vi�ti 
nor 22.1: Vi�ti is in play. 

We may add that if for the sake of argument one were to 
suppose that only the "8" survived here in the year number, then 
in the entire 800s the combination Pi:irva�aqha /Siva/ pa pa an 
would be found only twice: in Caitra 844 and Phalguna 855. In 
short the business of satisfying simultaneously constraints (even 
when only three elements are involved) is very strict. 

A 72: 824 po�amasa tithi dasami kf�l).apak�a tunglai 
kaliwuan somawara ... jaiHanak�atra mitradewata sukar­

mmayoga.19 

nij" �1·�1-�9•55 
�l' �l 

Visti �9'"'55-15'59 
� l' 12 � l 30 

19 47.41. 

12·0� 
10:g.,ndti 

15'59 20'58 

16 : vis"kfu. 
18'�1 �9•55 21'27 53' 15 25' 18 

25 :dt,s.,rni krsM" ,................... .., ................ ,
KY �00� P"us" #25 
AD 902 Dec 27 Mo 
'lU KA CA Kuning"n 

llIE EVIDENCE REVIEWED 3:1 

The disarray continues (cf. A 71). In order to have in place both 
nak�atra 18: Jye�!ha and yoga 7: Sukarman, it would be 
necessary to go back to Margasir�a 1 waxing (55 days earlier). In 
short, this is not a possible combination in the month of Pau�a. 
Here one is not concerned with fine detail or minor dislocation: 
the nak�atra / yoga system itself, dependent as it is upon the actual 
relative positions of the sun and the moon, does not admit of this 
combination as this time of year. 

We present the implied configuration (abov1: the line) against 
the actual one (below the line): 

-----------------------··----·-· .. ,_, 

86 
1 Sv.k tJ'lll.m 

...... 

0 

126 

180 

213 233 

0 Jyuth 

I == ' -

206 

'Y 

0 360 

280 

The two reckonings (even on necessarily crude average figures) 
place the sun nearly 70° apart (70 days, 10 weeks, apart). 

One might hope that the adjustment of one single element 
would allow all the others to fall into place. But the wara 
combination on Margasir�a l waxing , for instance, was ha pa 
wr, not tu ka so. The nak�atra and the yoga would now satisfy the 
constraints, but the wara combination is in disarray. 211 Since all 
the elements have to combine and cohere for a given date, it takes 
little degradation or disruption in a text for a date to become 
irrecoverable. 

A 73: 825 masa bhadrawada cathurthi kf�Q.apak�a 
wurukung kalwuan somawara.21

20 In the 210 day combinations ha pa wr is number 26 and tu ka so is 
number 79. So no minor adjustment is possible on this front. 

21 47.176. 
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!oloVti ◄◄'55-53'33
◄◄'55

KouloVti 53'33-13'◄7 
◄6'26 ◄7'35 

7' l◄ 20'03 
◄: roh.in i

20' 59 53' 3::S 26. 05 58' 31 30' ◄9 
23:ostomi k.rsno 

1 ................... 1-------t····· .............. 1 
KY ◄007 Hijo SroVtino '°22 

AD 906 Aug 15 fr 
RA PA SU Ht.h.o T»l 

The Rule of Thumb implies an intercalation in the previous 
Waisakha, with SurS intercalating in the following Srava1_1a: 

Java: India: 
1st Waisii.kha Vaisakha 
2nd Waisii.kha Jye�!ha 
Jye?tha A�a,_tha 
A�a.9ha 1st Sriival)a ("adhika") 
Srawana 2nd Sriival)a ("11ija") 

If Java (or some part of it) did ind1·L·d delay its intercalation until 
Srava1_1a, contrary to the prediction ,upplied by our Rule of 
Thumb, then Indian nija Sravai.1a wuuld indeed have equated with 
Javanese puna� Sravar)a, beeausl' Indian usage was to label the 
first, not the second, or the two 111011ths as the "extra" one. 21

' 

26 Differences in usage of this kind ,erve as what we might call
"fingerprints". In Thai usage, for instance, the doubled month is often called 

"1st Ashadha" and "2nd Ashadha". But when the tenn "adhika Ashadha" is 
used instead, it applies to the second of the two months. n<>t to the first. 
Similarly, while reference to the astro110111ical yoga can be regarded as in 

effect standard in the Indonesian apparn111,. i11 the extensive Th.ti record. even 
that part of it crowded with technical det.111, the yoga appears kss than I% of 
the time. 
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A81: 828 bhadrawadamasa pafi.cami krsnapaksa was 
wagai wrhaspatiwara swatinak�atra byatipidayoga.27 

Goro 53'32- 2'◄7 V't>nijo no oV<trlop 
1 ·,.1_7 _______ 2_· ... ◄""7 ____ ◄...,' 17

16:sid.dh.i 
25' 12 

◄ :roh.in i
31' ◄5 38'07 

53'32 26•09 58'◄◄ 31'13 3'33
21:sosti k.rsno 

I····· .. •· .. ······ ··1-------+· ·· · · · · · · .... ··· .. ·I 
KY ◄007 !h.od.ropod.t, '°20 

AD 906 Sep 11 'lll. 
WR WR WR !olo1n.Jk1 

Nak?atra 15: Swati is a long way out of place here. While we are 
not competent to decide whether there has been an editorial 
misreading, we point out that for 5 waning of Bhadrawada a 
nak?atra value of 15: Svatl is entirely and blatantly impossible. 
The point is easily made: nak?atra Svati" has a lower bound of 
186° and the nak?atra actually in force, as the diagram indicates, 
was Rohini, w!tich has an upper bound of 53°. Someone, at some 
stage, must have defined the nak�atra of date by first determining 
a numerical value for the current elongation of the moon from the 
sun. This longitudinal value would then be converted into a 
nak?atra value, simply by dividing the longitudinal value by 12. It 
is most unlikely that the person doing the calculations would 
arrive at a numerical value of 185 plus wlwn the truL' vallrL' \v,1•; 
53 minus. Though error at source cannot he discuu11tcd, in the 
light of the overall competence of the cale11drists, the balance of 
probability tells against it. We consider, further, that it is only our 
modern unfamiliarity with the nak?atra system (anciently of the 
highest importance in determining the auspiciousness of events) 
that has allowed discrepancies of this kind to go unobserved. 

27 47. 46. 
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A82: 829 caitramasa tithi ekadasi kr�i:iapaksa tu u sa 
wara purwwabhadrawadanak�atra ajapiidadcwata 
indrayoga. 28 

JloVt> 38' 14-59' 14 Bolo= 59' 14-12'08 
17•�2_8 ____ 1_2.,..·

0=8"--__ -'7c..,•40 
26: ind:co 

38' 14 37' 14 
25: pur= bMd:copod,:, 

37' 19 

30' 51 59' 14 27' 53 56' 49 26' 02 
26:elu>&si krsno 

I ................... ,__ ___ ___, ............. . 
KY 4008 Coitro 117..6 
AD 907 Apr 11 So 
'lU OCT SA Jl,i ltir.-.,ki 

The configuration is satisfactory. With no kara1.1a being narned, 
we read the overlap of the nak�atra and the yoga with the civil day 
as lasting until Sukla is completed at I 2gh08. 

A84: 829 baisakhamasa tithi caturthi kr�i:iapak�a 
mawulu wagai somawara uttara�adhanaksatra sukla­
yoga.29 

lloVt> 27'45-54'39 
14' 12 6'34 

lllllllVt> 54'39- 6'34 
59'05 

23:subM 
14'54 

24: �lJl:la. 
10'44 6'47 

20 : pur= oso& 21: U. a.w.dh.oa. 
27' 45 54' 39 21' 35 48' 35 15' 40 

19:cotEwrthi krsno 
1····· .. ···· ........ 1------.. ··· .............. 1 

KY 4008 '-hiisokM #19 

AD 907 Moy 4 Mo 

I'll WA CA Dukut 
······························································································································'

The nak�atra 21: Uttara�a<;Iha and the yoga 24: Sukla may at first 
appear to be somewhat in advance of what is required. However 
our program is designed to indicate what elements are in force at 

28 47.47. 

29 47.47. 
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dawn (6 a.m. Ujjain); and 21: Uttara�a<;fha comes into force by 
l0gh44 (10.17 a.m.), with 24: Suki a already in operation by that 
time. 

A86: 829 marggasiramasa tithi dasami suklapaksa ma 
pa bu wara aswininak�atra wariyanyoga.30 

\hinijll 44'25-12'52 
42'05 

Visti no o-rlop 
37' 31 33' 53 

13'43 
18 :=riy,,s 

12'52 
1: uvi.b.i 

13' 10 

44'25 13'21 42'35 12'08 41'58 
11:elu>&si suklo 

1· · · · · · · · · · ·  ....... ,._. ___ _ 

KY 4008 Morgosiro #10 
AD 907 Hov 18 We 

I'll PA Jltf Wlly,,n9--y,,n9 

····I 

Had the karar_rn been named here, one would have expected it to 
be 11.2 vi�ti. 

A87 829 margasiramasa tithi dwa.dasi suklapak�a ha 
wa su wara bharaninak�atra siddhayoga.31 

KouloVt> 41'58-12'09 
33'53 

Tllitilo 12'09-1◄'39 
31' 14 29'35 

13' 10 
2 1 : $ :id.aJu. 

14' 39 17' 25 

◄ 1'58 12'09 42'39 13'29 4◄'38

13:troyo&si suklo 
1·········· ......... ____ __. ............... ···I 

KY ◄008 Mor9osir� #12 
AD 907 Hov 20 Ir 

f1l'l WA Stf IYlly,,n9--y,,n9 

In the two days that separate this inscription from A86 the 
nak�atra has advanced by one, but the yoga has seemingly been 

30 47.48. 

31 47.48. 
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made to advance by three, which is excessive. Perhaps 21: Siddha 
is in error for 20: Siva. 

A�8: 831 a�aq.amasa tithi a��ami suklapak�a ba wa ang 
wara mahatal uttara granarasla hastanaksatra dinaksabeto 
siwayoga kuweraparwwesa hayabyamandala swetamu-
hu[r]tta wi�tikarai:ia.'2 

• · 

Gtirti 51' 08-23' 37 'h>n ij ti 23' 37- 35' 05 Visti 
33'59 35'-10 37'01 

20:siVt> 
28'33 35'05 

13 :ht>stti 
-11' 13 

51'08 23'37 56'01 28'17 0'2-1 
7:stipttirni suklti 

1-··· · .. ·· .... · .. ···I------+--.. ··· ........ ···· I 
KY -1010 Astidt> # 7 
AD 909 Jun 27 'l\J 

� � AH Ht>ht> T,:,l 

Here we note that the wara combi11atio11, the naksatra, and the 
yoga are all in place for calendrical IP waxing, whereas the 
karar_1a has been made to pass 7.2: Va1_1i1<1 and reach 8.1: Vi�\i. 

Though the overlap between aslro11P111ical 7 waxing and civil 
day #7 is large, by Javanese rl·ckoning the fir,t half of 
astronomical. 8 waxing is in force. 

If the Ujjain-Java time difforencc is taken into account here, 
then theoretically astronomical 7 waxi11g will come into force in 
Java at 56gh20 (not 5lgh08) and will ,-till be in force at 0l ghl5 
the next day. By the Indian way of rcd,oning this would cause 
astronomical 8 waxing lo be supprl'S.\t'd, from which it would 
follow that kara1_1a Vi�!i fell out of the rc("koning in this 111unth. 

At Ujjain, on the other hand, a,1ro11ornical 111!ti S waxi11g 
occurred twice (to be compensated I, ir by the .�upprcssion of 
astronomical tithi 16 later in the 1110111 Ii): 

12 47.49. 
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Asad ha 

Su I1o Tu We Th Fr Sa 

l 2 3 -1 

Jun 21 Jun 22 Jun 23 Jun 2-1 
l 7 1-1 2 8 15 3 9 16 -1 10 17 

5 6 7 i, y 10 11 
Jun 25 Jun 26 Jun 27 Jun 28 Jun 29 Jun 30 Jul l 
5 11 18 6 12 19 7 13 20 8 1-1 21 8 15 22 9 16 23 10 17 2-1 

12 13 1-1 lS 16 Tl 18 
Jul 2 Jul 3 Jul -1 Jul 5 Jul 6 Jul 7 Jul 8 

11 18 25 12 19 26 13 20 27 1-1 21 l 15 22 2 17 23 3 18 2-1 -1 
19 20 21 22 23 2:.i 25 

Jul 9 Jul 10 Jul 11 Jul 12 Jul 13 Jul 1-1 Jul 15 
19 25 6 20 26 7 21 27 8 22 l 9 23 2 10 2-1 3 11 25 -1 12 

26 27 28 29 30 
Jul 16 Jul 17 Jul 18 Jul 19 Jul 20 

26 5 13 27 6 15 28 7 16 19 8 17 30 9 18 

If the text of A88 is secure, therefore, it is implies that Java did 
not simply adopt Indian thinking intact but calculated according to 
its own local time. 

We observe that in the translation of this inscription given by 
Barrett Jones (our ref. n. 13 p. 26) the locution "bayabvarnall(lala" 
is rendered as "the path of the heavenly body was in ;he na·k�atr a 
[15:] Swati"-a version clearly owing a lot to interpretatio11.··nie 
nak�atra in operation has already been named in the inscription as 
13: Hasta. Consequently the unnamed "heavenly body" cannot he 
the moon. Inspection of the actual astronomical situation reveals 
that at this date no actual "heavenly body" was in the region of 
SvatI (186°-200°). We are therefore obliged to conclude that 
complicated (and irrecoverable) rules governed how a ma1_1c,lala 
was determined at any given time. Indeed, we extend this 
conclusion to remarking that since the compass-points of the four 
mar:i4alas lie East, Southeast, West, and Northwest, it is by IH> 

means easy to visualise a conceptual model into which they 
would fit. The system must surely have been an arbitrary 
mathematical construct, and it is one in which only half of the 
standard eight compass directions play a part. 
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A89: [8)32 bhadrawiiC,amiisa ti[th]i paficami [s]ukla­
pak[s)a wu u ca wara ma9anku11an indradewata hiirmma­
J)ayoga. 33 

11' 17 

JoloVll 57'31- 5'06 
57'31 

26 :indro 
17' 3"1 

59'06 0'"10 

2"1' 08 

15 :SVllti 

o· 22 32' "10 5' 06 37' 38 10· 12 
5:poncomi suklo 

I·············•···· •1--------t· · · · · · · · · · · · ·······I 

KY "1011 Jfu:.dropo® II 6 

AD 910 Aug 13 Mo 
W OU CA Mo®nlwnon 

Indra is the devata of nak�atra 18: Jye�tha, which is considetably 
in advance of the one in force here. The yoga Har�ana (not 
Harmmar:ia) is number 14, whereas the yoga actually in force is 
26: Indra. 

Damais indicates that this inscription is badly written and 
contains many oddities. 

A91 833 phiilguJ_lamasa dwitiya kr�napak�a ma wa a 
- 14 wara. 

This item contains no extra data but nonetheless deserves 
attention. Damais locates it in 8 March 9 I 2: 

'h>nijo 58'5"1-28'"18 
"15' 29 

Visti 28'"18-"12'33 
"12'33 "10'35 

33 47. 169. 
34 47.49. 

"16' 31 
15 :SVllti 
58'5"1 28'"18 59'00 29'31 0'21 

18 :tritiyt> krsno 
I·················· ··1---------t · · · · · · · · · · · · · · · · · · I 

KY 4013 Adhikt. Coitro 1116 
AD 912 Mor 8 Su 
!"JI WA AA Kunin9on 
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This date, it can be seen, coincides with an irregular SurS adhika 
that compensates for the previous Pau�a which was suppressed: 

Indian: Javanese: 

Margasir�a Margasira 
Miigha PoHa 
Phalgur:ia Magha 

adhika Caitra PhiilguJ)a 
nija Caitra Caitra 

One implication of our Rule of Thumb and its mathematical 
simplification of the Indian system is that these irregular Indian 
adjustments were not incorporated into Javanese reckoning: 
indeed they can be regarded as precisely the sort of complication 
that the mathematical model was designed to avoid. 
Consequently, an Indian month that was irregular adhika Caitra 
would be a normal Phalgur:ia in Java. 

This is the sole occasion where an Javanese inscription is 
sandwiched between a SurS k�aya - adhika sequence. 

A92: 19- [sic: 834 J phalguJ_1a masa tithi dwitiya sukla 
pak�a pani�uan -- brhasp�ti wara uttara�padrawiida­
nak�atra ah1rbuddha dewata sobhhanayoga. · 

!oloVll 15' 15-"12' 12 KouloVll "12' 12-1"1'05 
13'30 1"1'05 13'53 

23:subh:o 
15' 15 20'"13 

26:uttoro bfu:.dropo® 
25' 12 

9' 59 "12' 12 1"1' 13 "15' 59 17' 29 
2 :dvitiyt> suklo 

1···················1--------t 
KY "1013 Pfu:.l9uno II 2 

AD 913 Ieb 11 '1h 
PA WA WJI. Wotu Gunun9 

35 45. 43 (note vol. number).

······I 
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The yoga Sobhana is number 5, whnc the combinalion of 26: 
Uttarabhadrapada and 5: Sobhana occurs in Jye�)ha, nine months 
earlier. "Sobhana" is plainly in error for "Subha" (if the text is 
otherwise secure). 

A95: 837 asujimasa tithi dwitiya sukla pak�a ma po bu 
wara agneydesa citranak�atra wedhrtiyoga twa�!ade­
wata.16 

Kr,ula= 25' 18-28' """ !ala= 57'30-25' 18
56'""9 ,..;.;, ___ 5_0

_
·_16 ""3' 11 

27 :y.,idh., i'l i 
31' 11 28'"""1 25'33 

I . . . . . . . . 

1 ... :ch.ittn, 

57' 30 25' 18 52' 5'120' 21 ... '/' 39 
-, 

2 :dvitiyr, sukla 
....._ ___ ____, ............. . . .  I 

KY ... 016 Asuj i # 1 
AD 915 Sep 13 � 

t1:i PO !U Julun9 Pujut 

The alignment here is satisfactory, cxn:pt where the lunar date, 2 
waxing, agrees with the astronomical tithi rather than the civil 
tithi. Without any indigenous treatise to guide us we have no 
means by which tell whether this is a minor error or a minor 
difference in reckoning. 

We are entirely in agreement with Damais that the Indonesian 
"tithi" seems to have been (at least generally speaking) a civil day 
not an astronomical one. But in those cases where an inscription 
apparently sound in other respects has a lunar date that agrees in 
value with the astronomical tithi against the civil day, it seems 
difficult to determine whether this is evidence of a local difference 
in convention on the one hand, or evidence of an elision in the 
civil reckoning, on the other. One would expect, however, that 
since the civil "tithis" measure 24-hour intervals from one dawn 
to the next, there would be no need to suppress or double them: 

36 47 .50.
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they would follow in orderly sequence from one day to the next 
until it be(:ame necessary to decide whe1her there should be a total 
of 29 or of 30 in the given month. In the Mainland system in a 
"normal" (non-intercalary) year the sequence always alternates 
strictly between 29 and 30 days, to give 354 days in the nomial 
lunar year. This strictness was combined with the equally 
invariant rule that A�ac;lha was the only month that could be 
doubled. With more flexibility as to which months could be 
doubled, it is likely that the Javanese syslem mighl require 
adjacent months both or have 29 days or both to have 30 cL1y� 
from time to time-but on a distribution different from thl'. 011c 

that Indian reckoning might dictate. The consequencl' would be a 
temporary one-day dislocation from what one would prcdicl. 1h11 
as always with minor dislocations of this kind, a subsequent 
compensating difference will pull the reckoning back into phase. 

A 97: 341 hawanamasa tithi dwada§i §uklapak�a 
mawulu umanis somawara miilanaksatra nenrtidewata 
waidhrti yoga nairitidesa. 37

Ba= 5""' 15-1""'""7 Bala= 1""'""7-,..6'29 
5""' 15 5""'37 5""'08 

27 := id.hr it i 
52' 16 57' 19 

19:m..ila 

l' 19 

""2'51 1""'""7 ""6'29 17'56 ... 9•0 ... 

12:d=&si sukla 
I -- · · ---- · · · -- · · -----1-------4 · .. · -- I 

KY ... 020 SraY<>na #12 
AD 919 Jul 12 Mo 

t1:i OU CA To lu 

In this instance the elements are in comfortable alignment. The 
pairing of devata Nirrti with Mula is stand:ud. Its relation, if any 
with nairitidesa is not understood. 

37 47.51. 
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A99: 843 asujimasa tithi paficadasI suklapak�a wara ha 
u bu naksatra uttarabhadrawada ahnibudhnadewata 
dhrwayoga.38 

Visti 59'◄5-19'22 B0v0 no overl0p 
19'26 19'22 18'26 

12: dhruvt1 
18'30 23'13 26'50 

26:utt0r0 bEu>dr0p0dr, 

59'◄5 31' 12 2'22 33'13 3'◄◄ 

15:purn0mi 
I·················· -1------4 .. · .. · · · · · · · · · · .. · I 

KY ◄022 Asuji #15 

AD 921 Sep 19 We 

Em OU BU Dukut 

One could describe this as a model example. 

A105: 849 phalgur:iamasa tithi paflcami suklapak�a wu 
wa wr wiira wuku tolu ctaksina,ksa krttikanaksatra wis-
kambhayoga dahanadewata·. N • 

Bnvt1 ◄5' 16- ◄'36 
31'09 

B0l0vt1 �'36-23'2◄ 
23' 2◄ 15' 51 

l: vislu:irri>0 
◄5' 16 ◄l' 11 

3:l<rittik.0 

37'23 
-·---, 

37' 36 ◄' 36 31' 37 58' ◄3 25' 55 

5:p0nc0mi sukl0 
1 .. · · .. · · · · · · .. · · .. -1--------t · .. · · .. · .......... ·I 

KY 4029 C0itr0 # ◄ 

AD 928 feb 28 '1h 

'W WA WY-.. Tolu 

Here SurS does not intercalate until Jye�\ha 850 but the Rule of 
Thumb implies an intercalation in Pn�ya 8+9. This puts the two 
calendars out of phase in Phiilgu1_1a •· Ca it ra (A I O'.'I) and back in 
phase by the following Srawa1_1a (A I 06) 

38 47.52.

39 47 .53.
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Java: India: 
1st Po�ya Pau�a 
2nd Po�ya Magha 
Magha Phalguna 
Phalgur:ia Caitra 
Caitra Yaisakha 
Waisakha 1st Jye��ha 
Jye�!ha 2nd Jye�!ha 
A�a9ha A�a9ha 
Srawar:ia Sravar:ia 

The alignment of the paficanga elements is cornfortable. 

A106: 850 srawar:iamiisa fithi caturdasi suklapak�a wu 
ka sa warn hastanak�atra wi�1.rndcwatii sobhagyayoga.4" 

K0ul0vt1 no overl0p 
27'05 

'1'0itil0 58' 18-1◄' 03 
25'35 23'0◄ 

◄:s0ubEu,9� 
58' 18 

22:sr0vt1n0 

0'37 

12'27 ◄3'2◄ 1◄ '03 ◄◄ '23 1◄'2◄ 
,---
13 :tr0yod.l:isi sukl0 

l' ◄ l 

I· .... · .... · ........ J------4 ... ·· .............. I 
KY ◄029 Sr0vt1n0 #l◄ 

AD 928 Aug 2 30 

'W KA SA Wr, n _.,,,.. n 

Basta is nak�atra 13, and one would have to be in the region of 
the months Karttika - Margasir�a, at least three months later, lor 
Hasta / Saubhagya to be in force. 

There is a further way in which the supposed configuration 
can be seen to be impossible. If the month is Srawai:ia. then 011 the 
15th of that month the nak�atra will normally be Sr;'iwai:ia-this 
being how the month gets its name. If, then, we have reached the 

40 47.102.
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14th of the month, the moon cannot traverse nine nak�atras in one 
day. Not only this, the devata named is "Vi�l).u", the guardian of 
srawal).a.41 

Given the enormous importance of the nak�atras in the 
business of assessing auspicious and inauspicious moments, it is 
hard to imagine that this text originally read "Hasta". 

A 107: 851 baisakhamasa tithi nawami suklapak�a -- -­
ca wara piirwwaphalgu,:iinak�atra yol).idewata ayu�­
manyoga.42 

B�l�v,, 39'20- 7' 18 K�ul�v,, 7' 18-16'29 
22' 30 16' 29 11' 13 

12 :dhruv,, 
2�'32 22'22 21' 08 

10 : m!>9M 11 :p. ph.algun.i 

39' 20 7' 18 35' 29 3' 56 32' �o 
9 :n�v,,rni sukl� 

I·················· -1-------+ · · · · · · · · · · · · ·······I 
KY �030 'hi is�kh.ti # 8 

AD 929 Apr 20 Mo 

!"fl OU CA Tolu 

The pairing nak�atra 11: Piirvaphalguni and yoga 3: Ayusmat did 
not occur until Margas1r�a 7 waning. ,l'Vcn months later. 

In an investigation of this characln it has to he as:--umcd (at 
least initially) that no one item is any kss liable to mistake or 
corruption than another. Fortunately. h()wever, the next principle 
to be invoked is that all the separall' l'kments in a date (all of 
potentially equal status) must cohere :si1T1ultaneously together. 

Here the maimed weekday combinati()ll has no evidential value 
but the nak�atra and the devata do form a corroborative pair ( or 
perhaps one should say, are not at odds with each other). 

41 de Casparis. 1978, p. 52 also recognised that the deYat�1 11ame., "are 
useful as they enable us to check on the l <'' 1 ectness of the redding of the 
nak.Jatra ". 

42 47.104. 
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Working, now, through the year (any year) one finds that the 
combination 11: Piirvaphalguni and 3: Ayusmat cannot occur 
except in the region of 11 waxing in Margasira or Po�ya. And 
reversing the direction of attack, one can say that in the region of 
Waisakha 9 waxing the nak�atra-yoga combination fluctuates 
around 10: Magha and 11 Vriddhi (each plus or minus two). 

Here. then, is a trail that can be followed, one which indicates 
that 11: P. Phalgul).i - Yol).i-devata, and Waisakha 9 waxing 
might form a coherent grouping, but that yoga 3: Ayusmat has to 
be discarded. 

For this line of enquiry to continue, however, one would now 
require some corroborating evidence to be forthcoming from the 
wara combination. And analysing the data from an entirely 
different perspective, Damais considered that "ma [ ] ca" were 
possible readings, which would then determine in this case that 
the missing middle element was "ou / u". 

Both Damais' and our reading of the data therefore point to 20 
April 929. 

We indicate here a further advantage in our methodology. At 
the start of a search for this date the wara data had in this instance 
to be considered as without evidential value. But when once a 
possible date had been determined without its assistance, the date 
arrived at provided a day-combination that corroborates Damais' 
conjectural reading of it. 

We stress that the chain of argument can be fragik---that very 
little more in the way of degradation in the original would have 
placed the date beyond even conjectural recovery. 

A 108: 851 jye�tamasa tithi triyodasi suklapak�a pa ka 
ra wara julu(ng)grahacara agneyastha wisakanak�atra 
sakragni dewata agneyama1:1�lala wyatipatayoga wairoja­
muhurtta indra parwwesa taithilakarar:ia mithunarasi. 41 

43 47 .54.
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Kaulavo no o'Y'f!rlap Tllitila 50'◄7- 5'33 
20' 10 20'27 21'26 

21 : s iddh.t> 
50'◄7 56' 11 

16: vainkru. 17 : anurac:lru, 

2' 30 33' 53 5' 33 37' 27 9' 3◄ 

13:trayo&si sukla 
I ................... L------+· ,,,. ............ ,,I 

KY ◄030 J�stN> #13 
AD 929 Moy 2◄ 3u 

PA KA AA Julun9 3un9san9 
······································································ ··········· ································ ···

There is a substantial lean "to the ldt .. in this co11ftg111 at ion, and 
the yoga 17: Vyatipata is so far 111 arrears as ti 1 he out of the 
reckoning. 

A109: 851 §rawanamasa tithi paficada§i foklapak�a 
wa u SU wara §rawananabatra brahmadewala sobha­
gyayoga.44 

Visti 25'3◄-57'32 !avo 57'32- 3' 10 
10'58 10'20 11'02 

◄ :saubM9r,> 
57'33 3 10 7'51 

22:sravona 
25' 3◄ 57' 32 29' 16 0' ◄◄ 31' 56 

15:purnarni 
1······ ····· · · · · ····-----····· · ··· · · ········1 

KY ◄030 3ravona #15 
AD 929 Jul 2◄ Ir 
y-,:i OCT SCT 1'11:irakih. 

The lean "to the left" here is relatively uniform and it would have 
been useful to know whether the karary.a in force was considered 
to be 15.2 Bava. 

There was a total lunar eclipse on this date which was central 
in Java at about 7 .40 p.m. 

Damais (47.55) indicates correctly that the New Moon of this 
month fell on 9 July, which brings him to 23 July for Full Moon. 

44 47. 55. 
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He then finds that wa u su falls on 24 July ("le lendemain"). The 
apparent hiatus of one day, however, is merely a consequence of 
his recording the dates of actual New and Full Moon rather the 
dates when these phases were in force at dawn. Here, of course, 
the distinction between the Indian astronomical tithi in force at 
dawn (6 a.m.) and the civil, calendrical, tithi counted from dawn 
runs the risk of appearing blurred or even invidious. One has to 
look to those occasions where an Indian tithi and been either 
doubled or suppressed (thereby forcing it temporarily out of 
phase with the civil calendar) to see the distinction in operation. 

A 110: 851 §rawanamasa tithi dwada§i krsnapaksa w;1 
po bu wara pu�yan°ak�atra dewadewat;i §iway<>ga.

4
�. 

G�ra 53'52- 6'57 Vbnija no o'Y'f!rlap 
59'35 1◄'3◄ 6'57 

17:vyatipata 
52'31 

8:pusya 

◄8'36 ◄5'05 

53' 52 20' 52 ◄7' 58 15' 09 ◄2' 29 

28:trayo&si krsn" 
I .. ·· .. · .... ··· .... ••l-------4 ........ · .... ·· .. ··I 

KY ◄030 3ravona #27 
AD 929 Au9 5 We 

y-,:i PO !CT 1'11:i&nkunan 

The combination 8: Po�ya and 20: Siva occurred on 10 waning of 
the following month, Bhadrawada. 

On some occasions one can posit "irregular" (or different) 
intercalation as between India and Java; but that expedient does 
not apply here, since 5 August was reckoned as Srawary.a 12 
waning by both systems. 

In some cases a paficanga element will be seriously off line, 
especially as concerns the yoga (e.g. when 8: Dhriti is read for 
27: Vaidhriti, or vice-versa). In these cases one can point to error 
at source or more probably to editorial misreading. But when the 

45 47. 55. 
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difference is smaller, as here, where one requires 17: Vyatipata 
and not 20: Siva to be in force, in such cases it is seldom possible 
to decide whether this is (a) an original e1Tor in reckoning; (b) an 
original error in reading a set of tables, or (c) the result of a 
systematic difference in reckoning. 

In this present case, nonetheless, our opinion is as follows: 
- even a systematic difference in reckoning would not

produce a discrepancy of this magnitude (the distance between 
Siva and Vyatipata is 28°); 

- it is unlibly that an "eye skip" in a set of tables would
· jump three places: Vyatipata - Var1yas - Parigha - Siva;

- the words Vyatipata and Siva presumably do 1101 look
much like each other; 

- the error is probably an initial calrnlation error.

Al 11: 85 I bhadrawadamiisa titl!i dwadasi kf�Qapak�a
pa wa wr wara maghanabalf;, pilaraclewaU parigha-
yoga. 4h 

• • 

Kt>ult>Yll 20' 12-... 7' 1-. Tt>itih, "17' 1-.- 5' 19 
20' 12 13' 02 6' 20 

21: s id.dh.10 
8'56 5' 19 2' 16 

9 :t>sl«:st> 

20·01 -.1· 1"1 1 ... '36 "12'07 9'"18 

27 : dVll®S i krsn1> 
I·················· -i------4 · .... · .... · ...... ·I 

KY "1030 11!",d.r"P"® #7.7 
AD 929 S<tp 3 'If,. 

PA PA WA Pr1>ng !1>kz,t 

In this instance (which runs counter to ;\ 110) it is necessary to go 
back one month, to Srawar_ia 12 waning, in order to obtain the 
combination 10: Magha and 19: Pangha. 

This discrepancy does not look like an errm in editorial 
reading or even an error in calculation: it suggests that the author 

46 47.56. 
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of the inscription consulted the wrong page in the tables that he 
used to supply him with his inforrnation.47 

Al12: same dating as Al 13. 

A 113: 851 asujimasa tit hi dwada§i §uklapak�a tun� pa
su wara satabhisanak�atra baruQadewata gaQgayoga. x 

!l>Vll ... 8'39- "1' ... 7 
"8'39 

!t>lt>Vll "'"17-36'05 
-47' 59 ... 6. 18 

10:gt>nd:r, 
-.-.•-.5 -.8'50 

2-.: st>t1>bh.is1>j 

51' "12 

33'13 ....... 7 36'05 7'05 37'"15 

12 : dv-..dt>s i sukl1> 
I·················· -i--------1 ··I

KY -.030 Asuj i #12 

AD 92� 3«:p 18 !r 

'lU PA SU Vr\igu-~gu 

By contrast with A 110 and A 111 the naksatra / yoga combination 
here is in good alignment.49 

The close run of dates in saka 851 gives us an opportumty to 
see how the yogas are placed. The "difference" column shows 
that the disruption is not systematic. 

47 We consider that the degree of expertise necessary to cause all the 

components of an Indonesian date to cohere together must have lain in very 

few hands (very few). We suppose that on the other hand the authors of the 

inscription� were not experts but adopted the infonnation according to their 

greater or lesser ability to read it. 
4X 47. 56.

49 We are aware that there is no clear warrant for suppo�ing that th<" 

"Indonesian" system was unitary at any one time or unchangmg over thl' 

longer term. On the other hand, there is nothing in the evidence to indi{·atc 

what minor variation� or reforms there might have hl'en. In face of the�t· 

uncertainties, one is obliged to fav.our the notion that it would have been in 

the interests of the ruling faction, a measure of its control, to impose a 

unified system over as large an area as possible. Hence the phrase "give the 

calendar to ... "becomes synonymous with "have as tributary". 
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inscr. lunar date actual inscr. yoga diff. 
yoga 

107 Waisakha 9 12 3 -9

108 Jye�tha 13 21 17 -4

109 Srawai:ia 15 4 4 0 

110 Srawai:ia 27 17 20 +3

111 Bhadrawada 27 21 19 -2

112-13 Asuji 12 10 10 0

Such infelicities as "hastayoga" (A 70) and "saubhaganayoga" 
(A 12) give the impression that the yoga became an unfamiliar 
element. 

A 115: 852 jye�tamasa tithi ekadasi kHr:iapak�a tu pa 
bu wara purwwastha aswininak�atra aswinodewata atig­
ar:icJ.ayoga. 50

Bn= 55'21- 8' 13 Bnlnvn no ov-erlnp 
10' 0-'I 8' 13 5' 23 

5: sobEu:inn 6: l.t�!IJU. 
-'16'-'13 -'18'27 -'18'56 

l :nsvini 
55' 21 25' 25 55' 10 2-'I' 36 53' "'"" 

26: ek,,dns i krsnn 
1-- · · · · · · · .. · · · · · · --1-------t ...... · .. ------ --1 

KY -'1031 Jyesdu, #25 
AD 930 Moy 26 Wot 

\WI PA BCT Lt,ndotp 

The configuration here supports Dama is' change in the name of 
the �acJ.wara from tu to wa. 

There is a considerable overlap here between the astronomical 
tithi and the civil day, with the inscription's date favouring the 
former. 

50 47. 180. 
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A116: 853 srawar:iamasa tithi dasami krg1apak�a pa ka 
[su] wara sinta ... adranak�atra ... wyatipatayoga wawa­

karai:ia ... swetamuhurtta. 51 

Bn= -'18'57- O' 17 
-'18' 57 

)QlQ= no ov-erlQp 

......... 12 38'37 

o· 10

6:QrdrQ 

17 : vyt,1:: ipQ1::Q 
o· 11 59' 18 

-'11' 10 10' 07 38' -'16 7' 10 35' 19 

26 : otM�S i krsnQ 
I· ........ · ......... 1-------+··· ··· · .... · .... ···I 

KY -'1032 SrQ=nQ #25 
AD 931 Au9 12 fr 

PA KA SCT Tolu 

This calendrical date matches with karai:ia 26.1 Bava, not with 
either 25. l Vai:iija or with 25.2 Vi�ti. The Javanese "civil" tithi 
does not have to agree with the Indian "astronomical" tithi. 

Damais began by taking the "pa ka BU" of the text at face 
value, which caused him initially to retreat to 10 waning of 
A�a.9ha, thirty days earlier. But he then refused to accept a 
"slippage" (decalage) of one month in the reckoning, reverted to 
Sravai:ia (for which his Chinese tables had given him 11 August 
as 10 waning), and proceeded to the next day, 12 August, as 
being "pa ka SU".52 

He did not also note in this connection that the wuku would 
then have to be "Tolu", not "Sinta, but nonetheless argued that an 
error in the weekday combination "seems much more likely than 
an error in the month or a �lippage in [the reckoning of] the 

51 47.181. 

52 Our Rule of Thumb charts (Appendix II) indic,1te that A I 16, of saka 

853, is a long way away from an adhikamfha point, giving support to 

D,•mais' refusal to entert2in the idea of some disorderly disruption in the 

calendar at this point. 

Damais' authority ("P. Hoang") left him one day short of his target 

here, but only because Hoang recorded, and Damais read. acrua/ (astro­

nomically based) dates and not calendrically-ba�ed, civil dates. 
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month" ("nous semble beaucoup plus probabll' qu'11ne crreur 
dans le miisa ou un decalage du mois") 

Had he been able to investigate further, he could have added 
that on A�ac;!ha 10 waning the nak�atra would have been 4: 
Rohini, not 6: Ardra; and the yoga would have been 12: Dhruva, 
not 17: Vyatipata. 

Aside: To demonstrate how rapidly clear argument can descend 
into supposition, we should spend a moment examining what 
alternatives are on offer here. 

Damais includes as one basis for his argumenl 1'1a1 because 1he 
text is a copy from the time of Maj.1pal111, an error 1n th,· weekday 
is more likely than an error in the fllllllll1. 

The implication here (or one ol 1hv1n) must i>l' that it is less 
painful to posit a mistake or misreading of "su" a.� "bu"' than it is 
to imagine a more gross clerical error in the name of the target 
month or (worse) a systematic slippage i11 the mode of reckoning. 
But this argument, of course, gains no or very little force from 
being attributed to a copy. It could equally apply to an 
unquestioned original. 

It must also be noted that whereas Damais takes account of 
only one mistake ("bu" for "su"), he ignores the fact that if "su" is 
right, then the inscription's "sinta" will be wrong. 

Another argument could be that since "every schoolboy" must 
surely have known which weekday combination belonged to 
which wuku, once "su" was taken to be the right word, it would 
be presumed necessary to "correct" the wuku from "tolu" to 
"sinta". 

But giving attention to the paficanga elements puts a bound on 
speculation. Damais gave attention to one error (ignoring the 
wuku) and gave none to the additional consequences that would 
have followed from allowing "bu sinta" to stand. Had that reading 
been allowed to stand, then both the nak�atra and the yoga would 
also have been out of kilter. But when lhcy are taken into account, 
"bu" is wrong-and so is "sinta". 

THE EVIDENCE REVIEWED 

We are therefore forced into a different line of attack. The 
month, tithi, nak�atra, and yoga here all form a strong and 
mutually corroborative group-with which " ... bu sinta" is at 
odds. If the text had read " ... su sin ta", that would have been a 
solecism; but " ... bu sinta", though at odds with the rest, is 
nonetheless coherent. 

A 117: 855 srawa9amasa tithi �a�tami [sic] lq�i;ia w a
po bu wara hastanak�atra ayusrnandewata dhftiyoga. 5

' 

Garti 38' 18-�9'�3 Vbniju �9'�3- 1'22 
38' 18 38'�2 39'�6 

56' 51 
13 :�t.r:ita 

6
' 

52 
2 :bh.r,rani 
18'10 �9•�3 21'32 53•3� 25'�8 

21: sh.r,sh.t i krsna 
I . . . . . . . 

KY �03� Hij a 3rav,,na #20 
AD 933 Aug 1� � 

WR PO !U Mt>d.r:in1wnan 

······I 

The nak�atra named, 13: Hasta is far removed (by 147°) from 2: 
Bharary.i; and the yoga named, 8: Dhriti, is also some distance 
away (67°) from 13: Vyaghata. 

It would not be easy to replicate these as calculation errors­
which prompts one to explore two other notions: (1) that there 
was a date in this year, or even in an adjacent year, in which the 
day-combination was wa po bu and the nak�atra - yoga 
combination was also Hasta / Dhriti; (2) there was a time in 
Srawary.a 855 when the combination was Hasta / Dhriti, 
irrespective of what the day combination might have been. The 
answer, however, is negative on both counts. 

Moreover, while there could have been a day at sometime or 
other that was simultaneously wa po bu and Hasta / Dhfiti, such a 
day could never occur in Srawary.a. The entire system of 

53 47. 57.
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reckoning determines that, in Srawai_1a, if the nak�atra is 13: Hasta 
then the yoga will then be in the region of 22: Sadhya. 

Since our intention is not only to analyse the texts of the 
inscriptions but also to demonstrate our methodology, and since 
also we consider ourselves not at liberty to make a point by mere 
assertion, we pause here to demonstrate the principle involved. 

The following diagram records "I 8 15" for the I st of the 
month down to "30 9 18" for the last of the month-the tithi, the 
nak�atra, and the yoga in operation in the Srava1_1a of saka 863: 

Snurnna 

Su Ho Tu We Th Fr Sa 

1 2 3 'I 5 6 

Jun 28 Jun 29 Jun 30 Jul 1 Jul 2 Jul :} 

1 8 15 2 9 16 3 10 17 'I 11 18 5 12 19 6 13 20 
7 8 9 10 11 12 13 

Jul ... Jul 5 Jul 6 Jul 7 Jul 8 Jul 9 Jul 10 
7 1-'I 22 9 15 23 10 16 2-'I 11 17 25 12 18 26 13 20 27 l'I 21 1 

1-'I 15 16 17 18 l \I 20 
Jul 11 Jul 12 Jul 13 Jul 1-'I Ju I 15 Jul 16 Jul 17 

15 22 3 16 23 "I 17 2-'I 5 18 25 6 19 :.!5 7 20 26 8 t21 27 9 
21 22 23 2-'I 

··25 :l<> 27 
Jul 18 Jul 19 Jul 20 Jul 21 Jul 22 Jul 23 Jul 2-'I 

22 1 10 23 2 11 2-'I 3 12 25 'I 13 26 5 1-'I 27 6 15 t28 7 16 
28 29 

Jul 25 Jul 26 
29 8 17 30 9 18

It will be seen that in order to locate nak�atra 13: Hasta (the 
middle number of the three) one has to proceed to July 3, at 
which time the yoga (the third number of the three) is 20: Siva. 
And in order to locate yoga 8: Dhriti (the last number of the three) 
one has to proceed to 16 July, at which time the nak�atra (the 
second number of the three) is 26: U. Bhiidrapada. 

From year to year the nak�atra · y (l1�a values f( ,r a given day 
might vary by a couple of places. depending 011 whether the 
moon's motion was faster or wa:--. slower than avnage at the 
particular time, and depending also on whether or not the given 
month had to be doubled. But no amount of leeway on either 
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account could ever create a situation in Srawa1_1a when Hasta and 
Dbriti would both fall on the same day of that month. 

From this is follows (1) that the text's vox nihili "�a�!ami" 
does not represent an error that can easily be corrected; (2) that it 
takes little in the way of corruption or of degradation to put a text 
beyond recovery. 

If we now tum, on the other hand, to the match between the 
soli-lunar date of the text and its wuku combination (wa po hu), 
this situation is somewhat more tractable. Our Rule of Thumb 
reckoning and SurS reckoning lie close together here: the Rule of 
Thumb predicts an extra month in Jye�tha and SurS locates an 
extra mcnth in Srawa1_1a:54 

Java: India: 

1st Jye�!ha Jye�!ha 
2nd Jye�tha A�ac;J.ha 
A�ac;J.ha 1st Srava�1a 

Srawal).a 2nd Srava1_1a 
Bhadrawada Bhadrapada 

We observe that the Rule of Thumb predicts an ordinary Srawai_1a 
at this point, whereas we know that SurS observed a nija Sravai_1a 
at this same point.55 From this it follows that for both Java and 
India the next lunar month would be Bhadrapada and that the two 
systems would be back in phase with each other. 

A118: 855 asujimasa tithi ekadasi suklapak�a ma pa bu 
wara wayang grahacara airsanyastha dhani�thanak�atra 

54 Cf Swamikannu Pilllai, Indian Chronology. New Delhi, l <J1:L'. 

Tables p. 70. 
55 It will be seen in our Appendix I that we adopted KY l 033 as the epol·hal 

year for the Rule of Thumb. We are now in KY 4034. We recognise that 

our Rule of Thumb is a theoretical construct, but invite the reader to 

recognise that after 3001 years of operation it has this date on target. 
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harihdewata mahendramandala dhrtiyoga wi�tikara1:1a 
nerittmuhurtta kanyarasi.56 · · 

Vbnijo 33'56-57'""3 
33'56 

Visti 57'""3-26'0"" 
28' 11 23' 15 

11 :VYid.dhi 
31' 58 30' 09 

2"":sotobh.isoj 

29'21 

29' 37 57' ""3 26' O"'I 5""' ""O 23' 33 
11:ek.tidl:isi suklo 

1···················1-----t·•·················I 

KY ""03"'1 Asuj i #10 
AD 933 Oct 2 We 

I'll PA BU �Yl:'n9-"""Yl:'n9 

To obtain 23: Dhani�lha and 8: Dhriti, one has to retreat one 
month, to Bhadrapada 12 waxing when the wuku was ha wa bb / 
manahil. 

Koulovt> 55'22-11'59 Ttiitilo no overl<1p 
21'""9 15'37 10'09 

8 :dhriti 
1""'28 11'59 10'2"" 

23 : d.hui.�h.t• 
55•22 23•25 s1·""3 20· 15 ""9'0"" 

13 : troyocfos i sukl<1 
I .................. •t-------t ..... · I 

KY "'103"'1 Bnodrrip<1& #12 
AD 933 Sep ""Wt 
HR \\fl BU M1m<1h.i l 

The disruption is again of a kind that could suggest the wrong 
page in a set of tables was consulted. 

A119: 85[5] caitramasa tithi �a�ti suklapak�a wa ka so 
wara mrgasiranak�atra sasidewata sobhagyayoga.57 

56 47.58. 
57 47. 121. 

IBE EVIDENCE REVIEWED 

Koulovt> "'13'32-"'15'37 
38'37 

Ttiitil" "'15'37-17'59 
39'53 

5: so l>hu,.11 6 : <1t igondl:i 
�3'32 "'19'"'18 

5: m..ar-guira 

13'23 ◄5'37 17'59 50'29 23'03 

6 : sost i suklo I·· ............... ·•t------· ................. ·I 
KY 4035 Coitro # 6 
AD 93"'1 M..r 2"'1 Mo 

WA KA CA \\\JYl:' i 
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Our diagram indicates that 5: Sobhana may be a better reading 
than 4: Saubhagya, and that the alignment (5: Mrigasiras and ?4: 
Saubhagya) although slow by comparison with Indian reckoning, 
is at least coherent. 

A120: 856 je�tamasa tithi sapta[mi) suklapak�a [pa 
for] ha wa wr wara agneyastha purbaphalgu1_1i nak�atra 
... bajrayoga garag.ikaral)a.58 

K"ul"vt> 'I'tiitil" Gin 
2"'1'1::l 25'09 25'21 1

1"": hors on.. 
1 

IS: V1)1'1 
1 

""""' 5"'1 50' 17 5""' "'10 

10:rnogno 11: P. P� 

33· 19 5' 2"'1 37' 17 a· 55 ""o· 17 
6 : sost i suklo 

1·················••1------········· .......... , 
KY ◄035 Jyutho # 6 

AD 93"" M..y 22 � 
PA WA WR Wotu Gunung 

The configuration (11: Purvaphalguni and 15: Vajra with kara1:1a 
7.1: Gara) lends support to Damais' change in the �a9wara from 
ha to pa. 

We agree with Damais (loc. cit.) that there was a new moon on 
May 16 (at 10gh47 Ujjain time), but it was not in force at dawn 

SK 47. 182. 
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(0gh00) and civil Jye�tha # I was consequently May 17, such that 
pa wa wr fell on Jye�!ha 6 waxing. not 7 waxing. 

A123: 8[59] caitramasa tithi dwadasi kr�napak�a ha -­
-- satabhisanak�atra baru1:1aclewata brahmayoga kola­
wakarana.s9 

In order to s�t 24: Satabi�aj and 25: Brahman in place it is 
necessary to go to calendrical Caitra 10 waning, not 12: 

'hinijo 20' 1-1-38'31 Vishti 38'31- 2'-13 
7' 09 2' -13 57' 25 

. ··--, 
25:brohmon 
20' 1-1 19' :J:) 17' -19 

2"1: sotnbhisnj 

9' 32 38' 31 7' J-1 J�;· -1;, 3' 5-1 

25 : dt>snmi krsn,, 
I·. . .......... ·1-----·-····--t ................. · I 

KY 4038 C "i tr" #25 
AD 937 Apr 9 Su 

'IU PA AA S into 

A 124: 861 wesakhami1sa 111 hi ekadasi suklapak�a pa 
ka wr wara marakiJ:i hasta11ak�atra dinakrtdewata bajra­
yoga. 60 

'hinijn -11'55-�-1'57 
-11' 55 

Visti 5-1'57-22'-11 
35'37 30'00 

16:siddhi 
35'07 32'27 

13:Eu:.stn 

30'37 

27' 25 5-1' 57 22' -11 50' 37 18' -16 

11:eJuidt>si sukln 
I··········· .. ·· .. · -1-------+· · ................ ·I 

KY -10-10 Hija 'hiisnkho #10 
AD 939 Moy 2 'ffi 
PA KA WR Mornkih 

On this occasion the Rule of Thumb implies intercalation in the 
Karttika of saka 860: 

59 47. 156. 

60 47.60. 

THE EVIDENCE REVIEWED (d 

Java: India: 
1st Karttika Karttika 
2nd Karttika Margasir�a 
on to 
Caitra 1st Vaisakha 
Waisakha 2nd Vaisakha 

When the configuration is somewhat "splayed" as here, it is 
common to find that the yoga is the element most out of line. The 
overlap of 15: Vajra with 13: Hasta wa,-; slightly less than \ 
hours. 

We have, as usual, no certain way of accounting for the one­
day difference in the reckoning here, as between civil Vaisakha 
11 waxing and nija Vaisakha 10 waxing. One possible 
mechanism, however, might be where the doubled Indian month 
(1st Vaisakha) was perforce allotted 30 days, but the normal 
Javanese month (Caitra) was allotted only 29 days, as follows: 

Java: India: 
Caitra 29 adhika V aisakha 29 
Waisakha 1 adhika Vaisakha 30 

Waisakha 2 nija Vaisakha 1 
on to 

nija V aisakha 10 

Whatever the mechanism, the discrepancy in such cases amounts 
only to one day and cancels itself in due course. 

A 125: 8[6]3 cetramasa tithi caturthi kr�r;iapak�a tu pa 
su wara wisakhanak�atra sakradewata subhayoga.61 

61 47. 170. 
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SECTION THREE 

2' 15 

!,il,iVb 

55'00 

16 ::s:iddh.i 
-17'55 -1-1'12 

16: v.islkh 17 : llnur,id.Eu, 
-13' 39 10' -16 38' 00 5' 21 32' 52

19:c,ith.urthi kr:s:n,i I··············•··· •t------4 · ·· · ·· · ·· ·· · ·······I 
KY 4042 C,iitr,i #19 
AD 9-11 Mi:ir 19 fr 

TU PA SU \l,\i9u-""'-lgu 

Yoga 23: Subha is considerably off line (not less than 90°), 
whereas 16: Siddhi is in place. 

Given the uncertainties in the Javanese evidence. one has to 
suppose a uniformity in calculation procedure across time and 
regions which, after all, is highly 1111li�ely. But to detect supposed 
variations from an overall norm would be brn1nd tn smack of 
special pleading unless there was ;1 l11gh success rate over a long: 
period (as with our Rule ofThumli) ()fan entir�� ,uu:css rate over 
a concentrated period. 

In Indian theory there was a 111idnight-hased system of 
reckoning and a dawn-based system. In Mainland Southeast Asia 
the system was uniformly (and unambiguously) midnight­
based. 62 In Java it has to be taken that overall the system was 
dawn-based. But if we pare down ,;,ur diagram in this present 
instance, we find that if either the calendrical tithi or the 
astronomical tithi in force is allowed to commence at midnight (45 
gh), the configuration is unexceptionable: 

62 The are plenty of cases where tlw moo11's longitll(k i, given down to 
minutes of arc (just over 30 second, ot 1,me) ancl the value, plainly 
correspond to midnight. 

THE EVIDENCE REVIEWED 

_______ 2..,' 15
16 ::s:iddhi 

-17'55 
16: v.islkh 

43'39 ...--1-0--· ... -1_6--. 
19:c,ith.urthi 

i L.m.. (0 gh)
�ht 
(45 gh) 

kr:s:n,i 

65 

With the speedy assistance of the computer it is feasible to 
question the data on any number of similar fronts, but on a 
number of occasions the answers are not even clearly negative-­
they are ambiguous instead. 

In the present case one is obliged to come to the conclusion 
that if parts of Java did use a midnight-based system, this 
configuration was valid. 

A 126: 865 srawal).amasa tithi paficami suklapal-+1 pa 
ka so wara hastanak�atra ... siwayoga kolawakarar.1a.6 1 

!,iv,i 
20'58 

:8,i l,iv,i 

20'25 

Kaul.avi, 

18' 52 

20 ::s:iVb 
6' 16 10'29 13'31 

13: lwtt. 
31'06 2'20 33'15 3'52 3-1' 10 --, 

5:p,inc,imi :s:ukl,i 1·················••1------.. ···················1
KY -10-1-1 Sr,iv,in,i # 5 

AD 9-13 Jul 10 Mo 
PA KA CA Yh>Vl>ng-W!!IYl'ng 

Here the date is paficami sukla, and civil day #5, but th,: karana 111 

force is nonetheless said to be 6: I Kaulava. In other words. 
whereas this Javanese date is (civil) 5 waxing of the month, thl'n: 

61 47 .60 Has ta is the same size in both the normal and the Garga 
systems. The latter therefore offers no particular assistance here. 
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There is no kaulava karai:ia on astronolllical tithi 8 waxing, though 
there is one in the second half of 8 waning and Damais indicates 
(47. 183) that a confusion between waxing and waning is "very 
easy to make". The diagram's figures for Kaulava (58' 2 I to 18' 
38) indicate that it, the nak�atra, and the yoga arc all in place for
just over half the civil day (i.e. until I 8gh38 or nearly 1.30 p.m. at
Ujjain and 3.30 p.m. in Central Java.

A 130: 913 maghamasa tithi trayodas'i suklapak�a ma u 
bu wara agneyastha piirbwanak �atra aswi yoga 67 

K<iul<>V<> "15'22-12'29 Tt.11:il., 12•29-17' 35 

I·· 

25' 17 17'35 9·-43 
-·-···-·, 

2 :pri,:i 
"10' 13 36' 10 31'58 

·-·-····-----, 
7:pun<irV<>su 

"15'22 12'29 39'32 6'3"1J3'35 

.. l�.:
1:r<iyodnsi suk_l" .......... ····I 

KY "10'l2 �l<>gfu. #13 
AD 992 J<in 20 Wt 

l'1'l OU :BU Ju lung 

"Piirbwa-" appears (on a stone said to be difficult to read) to be a 
corruption or misreading of "punarvasii". Certainly none of the 
three "purva-" nak�atras are within range, the closest being 11: 
Purvaphalguni. The conjectured "aswi-" is odd: it may perhaps be 
either a corruption of 3: A.yu�mat or a confusion with nak�atra 1: 
Asvini .68 

A 13 4: 940 pal_lgu [I_la] masa tithi paficadas [i kf�I_la­
pak�a] ... rwadanak�atra barai:iadewata su[karma]yoga 
nagaka[rai:ia].69 

67 47.61.
68 In Appendix VII we investigate some of the ca,,es where a strange 

reading appears to be the result of crms-matching between the nak�atras and 

the yogas. 

69 47. 233. 

H<ig<> 32'36-55' 18 
32'36 

IBE EVIDENCE REVIEWEI ► 

C<itus!\p<idn 55' 18-27'05 
32'50 32' 1"1 

25:br<iNnan 
25' 07 30' 15 

26:u1:t<ir<> bh.<>dr<ip<i® 
3-1' 19 

23'18 55'18 27'05 58'3-4 29'-16 

, ...... ?�.=.�.�::""YT> ···················1 
KY -1119 Ph.<>l9un<> K.30 

AD 1019 M<>r 9 Mo 
PA OU CA Julun9 Pujut 

r,9 

Damais indicated that this text is full of errors ("fourmillc de 
fautes"). He supplied kri�i:iapak�a on the strength of N aga 
karai:ia 70 and arrived at 9 March 10 I 9.

The yoga 7: Sukarman, however, is completely off line, 
whereas 24: Sukla could be brought into play. The devata Barii11a 
attac:1es to 24: Satabi�aj, not to 26 U. Bhadrawada. 

A 135: 943 kartikamasa tithi caturthi kr�I)apak�a tu wa 
su wara landep puqrnawasunak�atra subhayoga ... 
wawakarai:ia.71 

!<>V<> 52'26-12'32 !<>l<>V<> 12'32--1"1'50 K�v.JAv,. 
52'26 53' 16 53'26 

22 : s<>dhyr, 23: s-ul>hA 
-10'05 "16'0-1 51'16 

6:<irdr<i 7:p'UJW"V>SU 
-10' 0-1 12' 32 -1-1' 50 16' 56 -18' -17 

19:c�th.urt�i Y..rsn<i 
I·················· .. 1-------+ ·· ·· · · ·· · ·· ········I

KY -1122 K<irttikll #18 
AD 1021 Oct 27 fr 

'l'U WA SU L,ind.tp 

The weekday combination (tu wa su) and the karai:ia Bava are in 
conflict here with the calendrical date (3 waning), the nak�atra 7: 

70 Many karai:ia names are repeated in the course of the lunar month. but

"naga" is used only once. attaching to the first half of the last tithi of the 

month. 

71 47.63. 
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Punarvasu and the yoga 23: Subha.
We reiterate that differences of this kind are not large and that 

in default of theoretical treatises it is not possible to assign a clear 
cause to them. Since, however, they cannot be accounted for 
merely by the difference in geographic longitude between India 
and Java, we conclude that other factors were in operation, among 
which the most likely would appear to be simplification or 
codification used to create "handy tables" that were employed by 
the non-experts. 

The actual calculated positions at the sta1t of astronomical tithi 

4 waning ( civil 3 waning) were 210° for the sun and 66° for the 
1.,oon, then giving them a separation of 2 16° (the start of kara,�a 
19. I Bava) and a yoga value of 276°:

C 0 y 

66 210 276 i 
----·-· 

0 80--93 293-306 360 

p 'UlWV1S 'IJ. suJ>hA 

At the start of the next day the values were 21 I O a11d 79°, 

respectively: 

C 0 y 

79 211 290 i 

0 80--93 293-306 360 

p'UlWV1SV. 
suJ>hA 

Consequently, with a lunar motion of half a degree- an hour, the 
yoga would begin to fall in Subha in roughly another six hours;
but by that token the sun-moon separati(lll would then be 231 °, 
which would make the karar:ia 20: 1 Kaulava, two pl:ll·es ahead of 
karar:ia 19 .1 Bava. 

THE EVIDENCE REVIEWED 71 

It seems to us that dislocations of this type, which are common 
enough in the record, imply that despite the inter-relatedness of all 
the astronomical elements, there was no continuous chain of 
careful calculation employed, or rather that such a chain created 
by the astronomical experts was broken down into reference 
tables, so that the dislocation, for instance, between Punarvasu 
and Subha on the one hand and karar:ia Bava on the other, could
well go undetected. 

A 136: 944 cetramasa tithi caturda§i kf�I)apak�a wu pa 
ang wara balamuki krtikarat;1anak�atra dahanadewata 
ayu[�]m[an]yoga wanijakara9a.72 

28 .2 Vwj-. . . . 30 .1 Naga. 

19'02 16'30 

30 .2 C..tv.spi.!h. 

15' 00 
1 : vis'k.t>rrb" 

2' 08 3' "11 

27:re=ti 
55'29 

6'29 

5�· 32 

... 3: -.yvsm.l.t 

.... 3 : kuttik,. 

58' "18 

30 :"mo=syt> 
I· .. ··········· .. ·· -1--------+ · · .. · · .. · ...... · · · I 

KY 4123 C"itro H'l.9 
AD 1022 Apr 3 'l\.J 
WU PA AH !ol"rr<.Jki 

The dislocation already observed in A 135 is dramatically more 
marked in this case, there being a dislocation on the face of it of 
some four days, i.e. between var:iija karar:ia "to the left" in the 
diagram and, say, nak�atra Kfittika "to the right".73 

72 47.64. 

73 In distinction to the Thai record, the nak�atras are never presenled 
I1umerically in the Indonesian record, but of course both they and lhe yo�a� 
(as also the kara1_1as) must be initially defined I1Umerically, and all three 
clments have a fixed numerical order. 

Suppose that a text specifies nak�atra [ 1 LJ:] Mula and also specifie� 
yoga [19:] Parigha, when the yoga in force was in fact 12: Dhruva. We may 
conjecture here that the wrong yoga name is the result of someone's 
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sak• D Cail Vais Jyes As.d Srav Bk,! .Asuj K,.rt l'lbrg Pavsh M,gh PW AD 
n.?. 

1283 1 A 1361 
JJ .. 

1284 2 A'" 1362 

1285 3 1363 32 

1286 4 •• 
I B -• B 1364 

1287 5 13',5 

1288 6 @] 1366 
33 

1289 7 - . 

, .. I 
Al91 1367 

1290 8 1368 

1291 9 D 1369 
32 

1292 10 Li 1370 
! 

1293 11 
! I !371 

1294 12 .. � • E 
i 

.1..:i.'.:. I :,:. 

1295 13 
! I i I I I 1373 i I I I I 

1296 14 1374 
32 

1297 IS r I 

' ? • 
I i 1375 

1298 16 
I I ! I I 1376 ! I ' ' I I 

I I 

I 

� :.rt7 1299 17 
I 33 

1300 18 j I ! 
1378 G� . I 

1301 19 1379 

--A 191 (p. 200): [ I 289) Asuji 28 == 22 Oct 1367 ma ka su bala. 

00 



s,kl □ C,.il Vais .Ty>s Asad Sr,.v Bi...t As11j Kart M•,g Po1.IS1. lvbeh 

·: ... !. ····'·· I I 
A 

. 1 
A 1302 I 

1303 2 

1304 3 

1305 4 0 B .

1306 5 

1307 � 

1308 7 
,-
'-' •.. 

1309 8 

1310 9 D 

...... ,· 
r, . ! I• I I 

' :2:2 .. : : 
i i i i I 

1313 I 
121 I I I E 

E I 

1314 13 

! 1315 I 1• I I ! 

1315 ! 1c; ! I f 
r. 

I 
·- ! I 

I 1317 1,:. 
I 

1318 17 G 

1319 18 G ·1 f 
' 

132D 19 

--A 192 to A203 are too fragmentary to be of use. 

Plw AD 

1380 

1381 

1382 

1383 

1384 

C 1385 

1386 

1387 

1388 

1389 

1390 

1391 

1392 

1393 

1394 

1395 

1396 

t397 

1398 

.. ?.i.? ... 

32 ......... 

.. n 

.n 

}L 

n 

R ... 

.33 ... 

00 
N 

► 
-0 
-0 
t'I1 
z 
C, 

= 

00 
<.,; 



Sml D C>il Vo.is Jv,s As.a Srav BW Asuj Kort Marg P;.ush �h PW AD 

1321 I .I .l J :'::::A: .I 
: :■A ksay,. 1399 

1322 2 >Ahik• 1400 

1323 3 1401 33 

1324 4 B B ■::·· :: 1402 

1325 5 1403 32 

1326 t C 1404 

7 
-A20◄ 1405 1327 c■::···· 

1328 8 1406 

1329 y 
� i 1407 

imo 10 D ■:,: :;: I 
}.J1:;.:, I 

1331 II 141:1-; 

1332 12 
·' • '· .... ·:E :·· E I 14!0 I 32 

1333 13 1411 
I 

1334 14 ' .- --

1335 15 [u F ■:·· i ' 1-11 � 
i 

133� 16 1414 

1337 17 G HI�• 33 
:· 

1338 18 G":i::·· 1416 

1339 19 1417 

--A204 (p. 84): 1327 A�aqha 24 = 21 Jun 1405 [wa] pa ra dungulan. This is SurS adhika 
A�aqha and so ought to be Javanese Jye�!ha because of the extra month in Phalguna. There is 
nothing to corroborate or challenge the weekday combination. 

00 
� 

> 
"'O 

= 

'J> 



s>k• □ cw Vais Jy,s Asa,l Sr,v Bh>d Asuj K>rt M:.rg Paush Magh PW AD 
.. 1 I 1_.[!l. ' .

.• I A 1340 I •• -A201i ksaJll- adhlk• 1418 

1341 ·) 1419 

1342 3 1420 

1343 4 B B • 1421 

1344 5 1422 

1345 6 � 1423 33 

1346 7 
I 1424 ; C ' 

1347 � 1425 

1348 9 I =i=·· D 1426 

I I I I I !:'49 <,1 I - 1427 
! I 

33 

1350 .. I
i 

14�8 

1351 i 
' : 

E i i 1429 .. _ i I J: 32 

1352 13 1430 

1353 I .. 1 I I i 1431 33 

1:3':•4 
I 

i i i 
., F i F ■ ! I I 1432 

1355 ; 16; i ! i i i i I ; i 1433 

1356 17 G 1434 32 

1357 18 G �i 1435 

1358 19 1436 

--A206 (p. 8-t ): 13-t0 Pau�a 5 = 3 Dec 1418 pa ka sa wuye. This is SurS Margasira. There is 

nothing to corroborate or challenge the weekday combination. 

00 °' 

>
'"O 
'"O 
rn 
z 

00 
-.._J 



0 Cili Vais 

1359 

1360 

1361 

B E: • 

1364 

Km 

I A 
•■ 

Psu.sh. �h. Ph>.! 

C 

AD 

1437 

1438 

1439 

1440 

1441 

1442 

1443 
1--

1
2_.6_5 -+---1----+--1----+--c•-+---1-----+--+- ---+--+--- -1----+----11-----+ 

1366 

1"67 9 

i:l71 !:) 

1372 14 

, 1,74 lc. 

1375 17 

1444 

D 1445 

1446 
D•·�'- -'----+------'---1----+----+--+----1c---+------1--� 

A207 1447 

, ■E 1448 

1449 

1450 

f■ 1451 

I I 1452 
_j__ _ _J_ _ _  _j___-+--+-=4---+----1--+--

� 1453 

1454 
.__

1
2_.1_6 __ 1 .. _, +-- ---+--+--c_, ■ --l'---+----+---+---+---+---1-----+--+----+-

1377 19 1455 

228 

}} 

32 

}} 

}? .. 

33 

OS 

n 

--A207 (p. 85): 1369 Margasiqa 15 = 22 Nov 1447 
koweraparwwesa wawakarar:ia. 

tu u bu rohii:i1nak�atra sadyayoga 

-0 

z 

:JC 
-c 



s•h □ c.;i Vais Jv,s Asid Srav Bh>d Asuj Kart M."e' Pau,ll. M>gll. PW AD ?.2 

1378 I I I .. 1 
:: A 

.. 1 .. . I 
. ■

A 1456 
}J 

1379 2 1457 

1380 3 1458 

1381 4 [!] B■ • 1459 
}� 

1382 5 
: 

1460 

1383 6 C 1461 32 

1384 7 C II 
1462 

1385 8 1463 

1386 9 D D 1464 33 

1387 10 1465 

1388 11 146t, :,:, 

1389 12 �l II 
E 146� .... 

i 

1390 13 i 1468 
I I 

1391 14 1469 'l2 

1392 15 F F ■• I 1470 

1393 IE, i 1471 

1394 17 G 1.:i72 

1395 18 A.209 G ■::· 1473 33 

1396 19 1474 

--A209 (p. 85): 1395 Vaisiikha 18 = 14 May 1473 ma ma :,u muliinak�atra subhayoga 

waQ.ijakaraQ.a. This is SurS adhika Jye�tha but Javanese Vaisakha because of extra month in 

Margasir�a. 

'° 
0 

'J\ 
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1397 1 
I - I __ I A I ■A ksay,. i.dluka 1475 --

1398 2 1476 

1399 J 1477 

1400 4 B B ■ 1478 
. 

1401 5 !4n 

1402 6 C 1480 

1403 7 C ■·· 1481 

H04 � 1482 

1--105 ·l r, ■• D 1483 

H06 10 1484 

I :4C;" 11 I 1--1:;:5 

�.:: ! I E • •  -l : A.210 .■ � : : i..;,:.i:. 

j l40� i D ! 1487 

1410 14 [I] 1488 38 

I :-1:1 I 1s F ■'; ! 1489 I 

! 1�1: ! 1&: 
I ! i

I 
I 

I 
1490 

.__ l 
I • .! • �, i I i i ; I I 14')1 .. 

I i G 

1414 18 G ■ : 
I 

1492 

1415 19 1493 

--A210 (p. 86): 1--WS Jye�\ha IO= 11 Jun l-+86 ma pa racitranak?atra. This is SurS A�a9ha, 
and the Rule of Thumb intercalation falls one month too late to accommodate the discrepancy. 
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APPENDIX III: NAKSATRAS. YO(,/\S, AND RASI 

In the table opposite we map the nak�atras, the yogas and the rasi 
against each other. 

Since there are 27 nak�atras, 27 yogas and only 12 rasi several 
nak�atras and yogas spread across more than one rasi, giving the 
astrologers the opportunity, at need, to regard them as 
inauspicious since they partake of more than one nature. 
Mrigasiras, for instance, starts by being "earthy" since it 
originates in Taurus, but then it turns "airy" because it finishes in 
Gemini. As a counterbalance to this they could also point out, !it 
need, that when the extent of a nak�atra or a yoga is expressed in 
minutes of arc, the value is an auspicious 800'. 

It did not escape their notice, either, that four lots of nak�atra 
cycles and nine lots of rasi cycles both give a total of 108, another 
very powerful number. 

nak�atrn 

l Asvini
2 Bharai:iI
3 Kpttika 
4 RohiQi 
5 Mrigasiras 
6 Ardhra 
7 Punarvasu 
8 Pu�ya 
9 Asle�a 
10 Magha 
11 P. Phalguni 
12 U. Phalguni 
13 Hasta 
14 Citra 
15 Svati 
16 Visakha 
17 Anuradha 
18 Jye�tha 
19 Mula 
20 P. A�a.9ha 
21 u. A�a9ha 
22 Sravai:ia 
23 Dhani�tha 
24 Satabi�aj 
25 P. Bhadra. 
26 U. Bhadra. 
27 Revati 

NAKSATRAS, YOGAS, AND RAS! ]95 

extent (0) yoga rasi (0
) 

00:00-13:20 Vi�kambha Aries 0 
13:20-26:40 Priti 
26:40-40:00 Ayu�mat Taurus 30 
40:00-53:20 Saubhagya 
53:20-66:40 Sobhana Gemini 60 
66:40-80:00 Atigai:i9a 
80:00-93:20 Sukarman Cancer 90 
93:20-106:40 Dhfiti 
106:40-120:00 sma 
120:00-133:20 Gai:19a Leo 120 
133:20-146:40 Vfiddhi 
146:40-160:00 Dhruva Virgo 150 
160:00-173:20 Vyaghata 
173:20-186:40 Har�ana Libra 180 
186:40-200:00 Vajra 
200:00-213:20 Siddhi Scorpio 210 
213:20-226:40 Vyatipata 
226:40-240:00 Variyas 
240:00-253 :20 Parigha Sagitt. 240 
253 :20-266:40 Siva 
266:40-280:00 Siddha Capric. 270 
280:00:-293 20 Sadhya 
293:20-306:40 Subha Aquar. 300 
306:40-320:00 Sukla 
320:00-333:20 Brahman Pisces 330 
333:20-346:40 Indra 
346:40-360:00 Vaidhfiti 



APPENDIX IV: KARANAS 

We see in the table opposite that the first lilhi consists of karar_ia 

"kirpstughna" from I to 6 degrees and of kara1_1a "bava'' from 7° 

to 12° . 

The first kara1_1a and the last three in thL: list have non-repeated 

names: the intervening kara9as use the same set of seven names 

eight times. 

1 : 1 - 6 (0) 

7 - 12 

2:13- 18 

19 - 24 

.'\: 25 - 30 

31 - 36 

4: 37 - 42 

43 - 48 

5:49- 54 

55 - 60 

(1: 61 - 66 

<i7 - 72 

7:73- 78 

"7() - 84

8: 85 - 90 

91 - 96 

9: 97 -102 

103 -108 

10: 109 -114 

115 -120 

11: 121 -126 

127 -132 

12: 133 -138 

139-144

13: 145 -150 

151 -156 

14: 157 -162 

163 -168 

15: 169 -174 

175 -180 
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kirpstughna 16:181-186 vidava 

bava 187 -192 kaulava 

viilava 17: 193 -198 taitila 

kaulava 199 -204 gara 

taitila 18: 205 -210 v,u_1ija 

gara 211 -216 vi�!i 

vru:iija 19:217-222 bava 

vi�!i 223 -228 valava 

bava 20: 229 -234 kaulava 

valava 235 -240 taitila 

kaulava 21: 241 -246 gara 

taitila 247 -252 va1_1ija 

gara 22: 253 -258 vi.�!i

vai:iija 259 -264 hava 

vi�!i 23: 265 -270 v;ilava 

bava 271 -276 kaulava 

valava 24: 277 -282 taitila 

kaulava 283 -288 gara 

taitila 25: 289 -294 vai:iija 

gara 295 -300 vi�ti 

vru:iija 26: 301 -306 bava 

vi�ti 307 -312 valava 

bava 27: 313 -318 kaulava 

valava 319-324 taitila 

kaulava 28: 325 -330 gara 

taitila 331 -336 vru:iija 

gara 29: 337 -342 vi��i 

vru:iija 343 -348 sakuni 

vi�!i 30: 349 -354 naga 

bava 355 -360 catu�pada 



APPENDIX V: THE LENGTH OF THE LUNAR MONTH 

The chart opposite indicates for the period saka 789 to 807 which 

lunar months in SurS calculation contained only 29 calendar days 

(*) rather than 30: 1 

Since we have no reliable guide to .Javanese practice, we may 

resort for comparison to the Mai11la11d practice which is 

comprehensively understood. The rules in Mainland South-East 

Asia for determining the length of a lunar month were as follows: 

* the alternate months Caitra, Jyestha, Sravana .... shall have 29 

days in them (except where an extra day must be given to .Tyestha 

11 times in 57 years. 2 

1 In an Indian context it is not quite correct to talk of calt:ndar d.:ys. but 
some term is needed to make a distinction between the 30 astrc,nomical 
tithis that make up the lunar month and the ks,er total in a month where 
there are more suppressed (ksaya) tithis and lhcre are rcpeate-d (adhika) tithis. 
The distinction is needed because it is widely 1Trngnised that. confusingly, 
the Indonesians applied the tenn "tithi" not to th,: astronomical value of that 
name but to the civil (calendar) days in their sl"qllcnce. 

If the astronomical tithi in a given month happened to progress 1-2-2-J. 
then astronomical tithi 3 would fall on civil d.iy •I: if the tithi prngr essed 1-
3-4-5, then astronomical tithi 5 would also fall ,,11 civil day 4. 

The table uses SurS True reckoning, bet·;1u"'. in those ca.,.:., where the 
Indonesian record is in phase with SurS and has an adhikam�1sa in common 
with it, the agreement is with True reckoning. 1101 Mean reckoning. 

2In this context "days" means civil periods of 24 hours commencing at
midnight. For this reason the Thai locution is. for example, "waxing three 
nights /waning five nights". 
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* the alternate months Vaisakha, Ashadha, Bhadr;1pacla ... shall

have 30 days in them (and 7 times in I CJ years the extra ;\shadha 

month will also have 30 days in it); 

* where a month is required to haw only 29 days, it shall

always be the waning half of the month that has only 14 days, not 

15 days. The waxing half of all months shall have 15 days in it. 

A run of three lots of 19 years will therefore total 20819 days 

(6940 + 6940 + 6939 days).3 Theoretical rules for determining 

where the extra months and extra days should be placed were built 

into the initial calculations for each given year, and insofar as any 

calendrical computation system can be described as "simple", this 

one qualifies for that title. 

The more meticulous Indian system, on the other hand, works 

upon a foundation that is logically prior to these "rules": there is, 

for instance, not a single month that does not at some stage or 

other have only 29 calendar days in it. 

In the chart the label "A" marks those months that were 

doubled, and "* A" signifies that the first of the two months had 

only 29 days in it , whereas "A*" indicates that the second of the 

two months was so treated. Months of type "*A* also occur.4 

3 The placement of the smaller total would tkpend upon which of the 

three sequences was thought to require only :1 ntr;1 days. not 4 cxtra days. 
4 The system is. of course, based upon LakuL1tion not nh,erva1ion, but 

it is nonetheless deduced planetary beli.l\ 1our that dl'termines the 

distribution. In the Mainland equivalent i;111<I. by supposition. in the 
Indonesian equivalent) on the other hand, a second--phase mampulation of the 

data (a mathematical averaging) was put in placl' that made the procedures 

more tractable. Both modes require a distinct level of expe11ise, but the 

"mathematical" model removes a certain ;1n1011nt of tedium from the 

operations. More importantly, it also absolves the operator from needing ,my 

conception at a theoretical level of how to prove<.:d. 
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With reference to the ?9-day months (*), the chart indicates 
tcxtreme right) that there are sixteen years in which six of the 

ltlonths are so organised and that all the years containing an extra 
111onth fall into this class. The three other years have only 5 29-

day months. 

Thus, in the whole cycle of 235 months, 124 months have 30 

days in them and I 11 months have 29 days. This gives a total, in 

this cycle, of 6939 days. 

In the Indian system the only element that could be codified into 

a "rule" seems to be that there are never four successive months of 

the same type.5 For the rest, it is impossible to deduce a pattern in 

the distribution. 

We consider it likely that the Javanese system of reckoning bore a 

closer resemblance to the Mainland mode than to the SurS mode.6 

And though, on the evidence, we cannot deduce exactly what chat 

mode was, it seems very likely that the frequent one-day 

difference between SurS reckoning and Javanese reckoning may 

be imputed to their using a more formalised method of 
distribution, perhaps along lines similar to the Mainland 

procedure.7 

5 Not even the apparent "rule" that if a year has an extra month it will

contain six 29-day months, not five, holds good. It is broken. for instance in 
saka 812. 

6 This can only be supposition, but it is strengthened by two factors: 

the clear evidence that Java did not replicate the SurS system for adhikamasa 

( insertion of extra months) ; and the high probability that any exported 

c·alendrrcal system would first be subject to simplifications of the kind 

demonstrable in the Mainland systeIT1. 
7 We do not isolate the frequent one-day difference to this factor atone: it 

has several other potential explanations, no one of which can be invoked 
with any certainty at any one time. The saving grace is that the difference 

bears a marked tendency to be confined to only one day. In the Indonesian 

data (for some reason) the difference also bears a marked tendency to he a lag 

not an excess. Where one anticipates that the day will be a Wednesday, if it 

is not a Wednesday it is more likely to be a Tuesday than lo he a Thursday. 
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While it is true to say that there are various ways of making the 

lunar calendar keep pace with the solar calendar, it would he gross 

and inelegant to crowd all the necessary adjustments together in 

one place. Consequently in a mathematically influenced model it 

would be desirable to strike a balance between precise 

astronomical accuracy and arithmetic averaging. 

The expedient can be seen at work i11 the Mainland system, 

where the astronomical tithi (which CVl'.ll so was closely observed 

for astrological purposes) might lag behind or aecekrate past the 

calendar date by up to a day and a half-but always with a 

pendulum motion, hack and forth. 

The obvious desirability of having tile mathematical model 

maintain a more or less harmonious relation with its astronomiql 

ancestor must have meant, we consider, that the solution provided 

to, or adopted by, Java had some family resemblance to the 

Main!and mode. But with one year, nineteen years, or fifty-seven 

years as the various scales of reckoning. 1)ne would need rather a 

good indigenous treatise or an extensi Vl: s.:t nf tables ti, recover all 

the details. 

APPENDIX VI: WHAT DOES "-RASI SlGNIFY? 

rasi sign longitude ( 0) time to rise 
(ghatika) 

Me�a Aries 0-30 5 

Vri�abha Taurus 30-60 4 

Mithuna Gemini 60-90 3 

Karka Cancer 90-120 5 

Sirhha Leo 120-150 6 

Kanya Virgo 150-180 7 

Tula Libra 180-210 7 

Vriscika Scorpio 210-240 6 

Dhanus Sagittarius 240-270 5 

Makara Capricorn 270-300 3 

Kumbha Aquarius 300-330 4 

Mina Pisces 330-360 5 

In what seems to be a hierarchy of terms (or at least an orderly 

procession of them) a full-dress inscription will begin with the 

saka year, the lunar month, the tithi, and the weekday 

combination. This is then followed by the nak�atra, the yoga, and 

the karai:ia (usually in that order), and with assorted jyotisa 

elements. On the occasions when the rasi is included, it shows a 

very strong tendency to be the last item before "irika diwasa ... ". 

We see no reason why it should come last, unless that µosition 

implies that it is a late addition to the procession of terms8 or that it 

8 Thi� view is endorsed by de Casparis, Appendix II (p. 56), where of

fifteen elements in the final, full-blown, version of a date the rasi is the 

second-last item to be added. 
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was felt to be the last element in a chain of calculation.9 Since saka 

year, the largest element, heads the procession, then the smallest 

element (lagna / muhiirtta / time of day) can properly bring up the 

rear. 

Just as the nak�atras are the province of the moon, so are the rasi 

the province of the sun. If therefore the dating components of an 

inscription conclude, say, with "minarasi" (Pisces), this reference 

should apply either to the sun's actual present position (the solar 

longitude of date), or else to the sign of tlie zodiac that is currently 

in the ascendant. Prima facie one would have a strong 

presumption in favour of the latter alt1:111ative-the ascendant sign 

rather than the solar longitude. The cv i1 k11cc, however, is far from 

uniform, and in what follows we exa111illl' it case by case. 

[n the following listing (ordered by Darnais item number and by 

page number in BEFEO, vol. 47), we gi\'c ta) the longitude of the 

sun in degrees as determined by the givL:11 date; (b) the longitude 

of the rasi named; (c) the time, in ghatik.a, during wltich that rasi 

would be on the eastern horizon; 10 (cl) the time, in ghatika. implied

by the muhiirtta, when it is specified. 11 ln a modified version of

9 Some early inscriptions, such as A I ( . .::aka 654 Karttib 12 waxing).

such to "lagne khumbhamaye", but with in.suffiL·ient ancillary detail to he 

used in this analysis. 

10 Since the Indonesian system of a,sig111111•. ,·,tlues to tl1e lag11a is not
known, we have adopted the common So1111lc,"1 Asian sy,1L"111. which i, 

known and is still 11l use. It is highly SL l1c111.1t1L· and 11,,1 ,e1Jsitiv, to 

differences in geographic latitude. We co11sid,·1 ti11, not to b(: ,1 b,11 t, lits u,e. 

since the authoritie, tell us that the Indian 1111•de of re(ko11111g 11 a, il'ielf 

based on the mythical island of Lanka (11<•1 <"qlon). pm1tio1wd on the 

e4uator and at the meridian of Ujjain. We ma1 add that even 11 ,u111c prcl'l,e 

latitude (say 8°S) were adopted for lndDm·,1.111 data. the ti111c d1! lerence., 

would not be substantial. 

11 In this part of oar investigation it is m·Lc,,ary to convert Ujj,rin LDcal 

Time to a notional Javanese time (here based c,11 I I O°E), in 01·der to bring 

the timing of the astronomical components nl tile dates into line with the 

local muhurtta time.,. We emphasise that tile .seemingly preci,e times 
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our standard diagram we then show the alignment of the relevant 

factors, together (where appropriate) with the times at which they 

were operative.12

Note: while we are obliged to present the configurations in some 

detail here, those who are not technically-minded may choose 

either to refer directly to the summary at the end or else to take a 

short-cut. Thus: 

(1) if the sun's calculated position (e.g. in Al 16: 135°) lies

within the given rasi (120-150°), then the rasi potentially 

represents either the longitude of the sun, or the ascendant (the 

lagna) , or both; 

(2) if the sun's calculated position (e.g. in Al61: 164°) lies

outside the given rasi (330-360°), then the rasi may represent the 

ascendant but cannot represent the sun's long it ucle; 

(3) if the time it at which the rasi is in the asce11Clant (e.g. A 116:

56gh47 to 2gh27) also embraces the time represented hy the 

muhiirtta (2gh- 4gh), then the lagna time and the muhu11La time 

will represent the ascendant. 

(4) if the time at which the rasi is in the ascendant (e.g. E90:

31gh22-36ghl 5) is in conflict with the muhiirtta ( l 2-14gh), then 

something is amiss. 

In E90 the sun's calculated position is found to be 228° (l 8 ° of 

Scorpio); but the rasi named is Cancer (90-120°), whose rising 

:l'isigned are merely a conse4uence of the calculation procedur, whe1e it 

1\ ould be invidious to round the values, not least bee au.".- one h,h 11" guide 

as to how much leeway might be given to them. 

12 Our use of ghatika here (60 lots of 24 rnins based on dawn fixed ,It 6

,1.111.) not clock time (24 lots of 60 mins based in midni1:ht) give, ernpha'-ls 

to those occasions where the given element came into operation before tile 

start of the day current. Thus with A 129 the relevant time, for the rising of 

rasi Singha are 56gh47 to 2gh47 since it began operation late on tile 

previous day (i.e. at 22:42 hours by Western reckoning). With A 188. on 

the hand, the times for the rising of Kanya are 5 lghO7 to 58gh0O, indicating 

that it rose just before the dawn of the day following. 
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time is 31-36gh. The supposed muhurtta, however, is 12-l 4gh. 
This is incoherent. 

If the auspicious time were indeed 12-1,lgh on a clav when the 
sun was at 228° (and so well outside the 1;111ge of the r.tsi--90 to 
120°), what would be the point of specilyi11g the·rasi (.\l-.16gh) if 
it failed to embrace either the sun's position in the heavens or the 
auspicious time of day?u 

The Texts: 

A 116 (p. 181): 853 srawai:iamasa tithi dasa1111 kr�i:iapak�a ... adranak�atra ... 
wyatipatayoga wawa karana ... swetamuhC1rtta singharasi. 

sun: 135 rasi: 120-150 56gh47-2gh27 muhurtta: 2gh 

17: vy,,1:: ipti'ttl 
-----

6 : erdre c:n.d,, Sgh.23 

hva. 

If 
2gh0 swett. begills
2gh27 ,:mgh.a cw 

Our diagram here indicates that since sweta by definition begins at 
2gh in the day and since rasi Singha happens here to be on the 
eastern horizon until 2gh27, if the two arrows in the diagram are 
protracted vertically, they will pass through Bava karar.rn, through 
Ardra nak�atra, and through Vyatipata yoga. The data, in short, is 
coherent. What it does not tell us is whether Singharasi is in fact 
intended as the lagna or whether it is mcrl'ly the rasi in which the 

11 We cannot invoke the moon in place of 1he sun here. since the

moon's declared position in nak�atra Karttika (2(l-40'') also precludes it from 

the reckoning. 
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sun happens to be. 14 For Singha clearly to have been the lagna 
here, the sun's longitude would have needed to lie outside that 
sign. 

A 118 (p. 58): this item is too disrupted to be used. 

A 129 (p. 183 ): 888 srawai:iamasa tithi a��ami [kr�r�apak�a] 
rohii:iinak�atra ... har�ai:iayoga wijayamuhurtta ... kolawakarai:ia 
singharasi. 

sun: 136 rasi: 120-150 56gh47-2gh47 muhurtta: 20gh 

Here the sun's longitude places it almost exactly in the middle of 
the rasi; so that if the rasi does in fact represent the lagna, the time 
will be close to dawn. In this event, the rnuhurtta value would 
clearly be the element that was out of kilter. 

On the other hand, if the rasi named was intended merely to 
represent where the sun was located, then the time of day would 
be represented by the muhurtta at 20gh00 and the lagna would be 
then be Scorpio. 

'l :roh.ini 

23gh.27 

37gh09 

23:esh.'temi krsne 
1···················-----

singla J I vijt.y,. 20gh.OO
en.ds 6gh.17 

14 This ambiguity will occur every time the auspicious moment lies 

close to dawn, since by definition the ascendant and the sun will occupy the 

same rasi. 
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A 139 (p. 65): 954 karttikamasa titl1 i paficadasi suklapak�a 
bharai:i1nak?atra siddhayoga walawakara1_1a ... mrcchikarasi

lagnaswetamuhurtta. 
sun: 205 rasi: 210-240 1ghl0-7gh5.'i muhurtta: 2gh 

hl.\Vll 

15:purn"mi 
1------·-----l 

v-rsch.ikti ,tart, lg}dO J t , w,rt a <ili 4gh 

The intended yoga here appears to be I 6: Siddhi, not 21: Siddha, 
though even then the yoga and the l-.ara1_1a are well out of 
alignment. The sun is also substantially (live days) short or falling 
within the rasi 

The word-break 1s rendered as "mrechikarasi / 
lagnaswetamuhurtta", but despite the obvious disruptio11 in the 
data, one is strongly tempted to read the tl',t as "mrccli1brasilag1w 
/ swetamuhurtta". 

A 155 (p. 72): [ 10]81 asujimasa t ithi dasan11 �ukla 
srawananaksatra ... siwayoga ... tiilariisi.

su�: 175 • rasi: I 80-210 0gh5.5-"/gh55 rnuhi:1rtta: 11/a 

Herc the same reasoning applies as was used for A 129-the 
sun's longitude is too small to be represrnted by the ra�;i. On the 
other hand, even if Sula is read in plaC1.: of Siwa, the diagram 
indicates that rasi Tula has ceased operation long before yoga Sula 
comes into effect: 
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8 :dhrit:i 9: ,uh 
'begin, 43gh24 

22 : sr"v,,n" 

l tua Cl>.<U 7gh55 

i\ 157 (p. 146): [1091] [bhadrawada] miisa t1thi da.�am, suklapaha 
--11ak?atra ... atigai:ic;!ayoga tetilakarai:ia ... kanyarasi.

sun: 155 rasi: 150-180 58gh50-5gh50 muhurtta: 11/a 

6:"t:i9"1"1® 

21:ut:�"r" ""'"d.Eu, 

11:�ktid,:,si sukl� 

l kan.,n, «w sghSo 

With no muhurtta to provide an additional check, the rasi 
represents both the sun's lor.gitude and the lagna. 

A 160 (p. 75): 1104 a?a[c;!ha]masa tithi paikadasi suklapak?a ... 
I nak�a]tra ... brahmayoga wi?!ikara1Ja ... mithunarasi.

sun: 31 rasi: 60-90 57gh52-0gh52 muhurtta: n/a 

25 : br"tvml"I nu!-' 32g:h.45 

19 : rru l"
,--..---, 

vi,ti'bcgin, 18gM7 

l :mit:twn.a Cl>.<U 00g:h.52 
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Here the rasi, the yoga, and the sun's position all overlap, but are 
at odds with the karai:ia named. This suggests that the sun's 
longitude, not the lagna is intended. 

A 161 (p. 7 5): 1107 bhadrawadamasa tithi paficadasi suklapak�a ... 
piirwwabhadrawadanak�atra ... wrddhiyoga wi�tikarai:ia 
minariisi. 

sun: 164 rasi: 330-360 35gh00-40gh00 muhurtta: n/a 

If the rasi here represented the sun's position, it would have to be 
kanya. The diagram indicates that if the data is coherent, then the 
rasi is intended to represent the lagna and the time lies in the late 
evening of the previous day: 

11: vr iddhi ....... 
P. Bh.adn,pad.a cw 44gM7 

visti cw 3gh.29 

15:purn,:,mi 

l m.iJ>..a cw 40gh.O0 

A 163 (p. 76): 1116 bhadrawadamasa tit hi trayodasi suklapak�a ... 
ta'ithilakarai:ia ... dhrttiyoga srawai:ianak�atra ... tulariisi.

sun: 152 rasi: 180-210 6gh17-13ghl7 muhiirtta: n/a 

Here the nak�atra is Sravi�1ha (Dhani�\ha), not Srava1_1a and the 
configuration indicates that the rasi represents the lagna: 
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8 :dhriti 

23:sruvist" 
taitila ,tart, 57 gh08 

,___ ...... __ 
13:t�uyod.l:>si suklu 

l tijia cw 13gu 7 

21 I 

A166 (p. 77): 1122 wefakamasa tithi paficam'i suklapak�a ... 
punarwwasunak�atra ... sulayoga wawakarana ... karkatariisi.

sun: 26 rasi: 90-120 7gh50--12gh50 muhii�a: n/a 

9 : su l,:, start, 1gh.02 

7 : pun,:,rvosu >tart, 56g:h.12 

bava cw 54gh.07 

5:p,:,nc,:,mi sukl,:, 

Here there is a discontinuity between the end of the karan:1 and the 
start of the rasi, consisting of some five and a h�ll hour�. 
However, the diagram clea.rly suggests that the rii.�i represents the 
lagna (or rather that it does not represent the sun's longitude). 

A 169 (p. 123) : 1 [ 1]26 karttikam�isa tithi paficadasi suklapaksa .. . 
wawakarai:ia siwayoga ... mrcikariisi.

sun: 223 rasi: 210-240 57gh47-3gh35 muhiirtta: n/a 

20: ,iva 

3: karttika 

"bava ,tart, 47g:h.13 

l------i----,--1 
uis r 

n,r,:�:h.ika rui ,tart, 57g:h.47 
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The time here appears to be close to the dawn of calendrical #16, 
and the sun is in the rasi of the lagna. 

A 170 (p. 150): I I { 27 l marggasiramasa tithi �a�!i suklapak�a 
wyatipatayoga ----karai:ia ... makarariisi. 

sun: 232 rasi: 270-300 6gh22-1Jgh.:2 muhfirt1a: 11/a 

The evidence here is slight, but the �1111 i� clearly 11ot is the rasi 
named. 

E90: 1177 marggasira masa tithi paficadasi suklapak�a ... adra 
nak\:atra ... indra yoga karkkata rii�i ... wiswabasu muhurtta 
wawa karar_rn." 

sun: 228 rasi: 90-120 31gh22-3()gh15 muhurtta: 12gh 

26: indr,:i cl>A$ 49ghS7 

6 :,:irdr,:i Cl>A$ 17 gh.32 

bavo c:n.<U 10gh50 

15:purn,:imi 
1----,-----t 

l ka1+.ata ,tart, 
llUIJwrtta Cl>.<U J

14gl\.OO 
31gh22 

The element out of kilter (by a considerable amount) is the rasi. 
No obvious emendation suggests itself. 

A 171 (p. 197): 1170 [read: 1186] asujimasa tithi paficami 
suklapak�a ... uttara�a<;fhanak�atra ... ga1_19ayoga ... walawakarai:ia 
mrcchikariisi. 

1' The tally here is with SurS Pau,k1. implying a diffe,ence in
intercalation, not an error in the month nall1l'. 
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sun: 179 rasi: 210-240 7 gh 12-13gh 12 rnuhurtta: n/a 

213 

The evidence here is again not very secure. We can see, however, 
that the sun is a good 30 degrees short of falling inside the riisi 
named, so that the rasi cannot represent the sun's longitude. 

A172 (p. 78): 1188 maghamasa tithi trayodasi suklapaksa ... 
pu�piinak�atra ... sobhanayoga barui:iamuhurtta ... tetila kiira�1a 
kumbharasi. 10 

sun: 285 rasi: 300-330 58gh00-2gh00 rnuhurtta: 26gh 

-•-----, 

5:sobh.,:in,:i 

taitila bcgw 29gh27 

13:tr,:iy-od.?lsi sukl,:i 

kum.b:h..a cl>A$ 2gl\.OoJ l bat11J>..a bcgw 26gh00 

Here the rasi tallies neither with the muhurtta nor with the sun· s 
longitude. 

A 173 (p. 78): 1191 karttikamasa tithi paficami suklapak�a ... 
uttara�adhanak�atra ... gai:i<;fayoga ... walawakarai:ia mrccikarasi. 

sun: 213 rasi: 210-240 6gh17-12gh17 muhurtta: n/a 

10:9,:ind.,:i 

21:utt,:ir,:i ,:is,:idh.,:i 
volavo bcgw 4gl\.02 

,...._....__.., 
5:p,:inc,:imi sukl,:i 

l mne,h.ika ,tart, 6gl'l.17 

16 The date equates with SurS Phalgu1_1a. 
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This appears to be a dawn ceremony, consequently the rasi named 

represents both the lagna and the sun's longitude. 

A 174 (p. 79): ! 1211} mase casujisa,pjiiake paficamyam 

suklapak�e ... karai:ie wi��isarpskrte anur;idhe pi nak�atre somye 

c a i w a  m u hi.ir t t a k e  s a u b h a g y a y o ga s am b a n d h e  

tulara§yabhisarpyute. 

'>Un: 172 rasi: 180-210 lgh37-8gh37 

Taking the muhi.irtta to be either "saumya" (no. 14 of day) or 

"soma" (no. 9 of night) places the lagna relative to those times a 

long way from Tula (which would require "svcta" as the 

muhi.irtta). On the strength of this one cnncludes that the text 

intends the sun's longitude which is movin1! towards Tula. In this­

heavily sanskritised text the final locution, "tuEirasyahhisa111yutc" 

implies a close conjunction with Tula, hut the sun, as we ,ec, is 

still over one week sort of reaching the ,tart of that s1g11 and the 

Autumnal Equinox. 

A 177 (p. 79): 12 I 6 hhadrawadamasa tit hi pa11cam1 k!�1_1apak�a ... 

rohii:iinak�atra ... siddhiyoga werajya111uhi1rtta ... tctilakara,_ia 

kanyiirasi. 

sun: 162 rasi: 150-180 56gh57-3gh57 muhi.irtta: IOgh 

4: rohll>.i 

taitila 'bcgw C,gh'i5 

-·1 

ft vainj1 'bcgiJl..f 10gh 
ku>.ya cw 3g:h.57 

The interval of 6 ghatika is large enough to suggest that the sun's 

longitude was intended here. 
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A 179 (p. 108): 1227 [nija] waisakamasa titthi paficadasi 

kr�1.1apak�a ... rohii:iinak�atra ... si.ilayoga si'1witrimi.ihi.irti ... 

nagakarai:ia wr�abhariisi. 

sun: 57 rasi: 30-60 0gh I 0-4gh00 muhurtta: �gh 

9 :sule 

4: roh:mi 

:ug1 st•�s 13g:h.47 

30: Ql'l'IQVtlSytl 
I --........... --. .  -1--------1 

f l nvitri stl�s 8gh 
vna'bhacw4gh 

Even if one retreats one day, the alignment here is not convincing. 

A 180 (p. 81 ): 1245 marggasiramasa tithi paficadasi suklapak�a ... 

adranak�atra ... brahmayoga wijayamuhurtta ... wawakarana 

mitunariisi. 

sun: 225 rasi: 60-90 28gh47-3 I gh47 muhurtta: 20gb 

25 :brenman cw 32g:h.41 

6:erdre 
______ 'bava cw 27gh.03 
15:purnemi 

1--------1 

l l 
mitJw:u sta�s 28g!l.47 

vijaya sta�s 20gh. 

The month here equates with SurS Pu�ya. The relative closeness 

of the rasi to the muhi.irtta, as compared with the sun's longitude 

points strongly to the lagna being intended. 
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A 181 (p. 109): 1246 srawai:iamasa tithi paiicadasi suklapak�a ... 

{ dhanista) nak�atra ... mahendramai:i<}ala [sobha]nayoga 

bhojya[mu]hiirtta ... wi�tikarai:ia makararasi. 

sun: 127 rasi: 270-300 29gh22-32gh22 muhiirtta: ?? 

5 : :s:obN>n" cw 12g1152 

23 : a:11.a:iwta cw 4 hih22 
visti 

15 :rurn"rni 
I 

1>11.aga ,tart, 28gll.Jl m.alcan, ,tart, 29gh22 

The alignment here is rather poor, but points away from the sun's 

longitude. 

A 183 (p. 82): 1252 bhadrawadamasa tithi paiicadasi kr�1_1apak�a 

... uttaraphalgui:iinak�atra ... - - yog;1 sawitrimuhurtta 

nagakarai:ia kanyarasi. 

sun: 164 rasi: 150-180 56gh42-3gh,12 muhiirtta: Sgh 

25:br,:,hman 
..-----. 

12:utt"r" ph<ilguni 

30 : 1:1mavt1:s:yt> 

kui.ya cw 3gh42 
J l ,avitri ,ta'1> Sgll. 

On this occasion the gap of just over 4 ghatika favour.s solar 

longitude, not the lagna. 

A 188 (p. 83): 1280 srawai:iamasa tithi pratipada suklapak�a ... 

pu�yanak�atra ... bajrayoga rodra111uh11rtta ... n,lgakara1_1a 

karkkatarasi. 

sun: 99 rasi: 90-120 58gh40-3gh,rn rnuhiirtta: 0gh 
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15: v,:,j r" 

8 : PU:S:Yt> 
uga c:D.d., 32gll.42 

30 : """"'Ytl:S:yt> 

nidno cw 2811. 11 kuicata cw 3gh.40 

If one excepts the displacement in the karai:ia value, the evidence 

again points in both directions. 

D65 (p. 127): 130 { 5) maghamasa tithi paficam1 suklapak�a ... 

aswin1nak�atra ... subhayoga ... balamuhiirtta walawakarai:ia 

me�arasi. 

sun: 302 rasi: 0-30 8gh42-13gh42 muhiirtta: 18gh 

23: :s:ubh.i 

27: r�v,:,t i Vll.LaVll ,tart, 56gh42 

5:p"�c"rni sukl" 

m.ua cw 13gll.42 J l bala ,tart, 18gh 

The sun and the rasi are again sufficiently distanced, anJ the rasi 

and the muhiirtta sufficiently close, to indicated that the lagna is 

intended. 

A207 (p. 85): 1369 marggasiramasa tithi paficadasi suklapak�a ... 

rohin1nak�atra ... sadyayoga ... sakragnirnuhurtta wawakara1_1a 

wr�abharasi. 

sun: 233 rasi: 30-60 23gh10-27ghl 0  muhiirtta: '?2.4gh 
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22 :s1:>dh� 

-1:ro!-.ini 
hva cw J8gJw8 

lS:purn1:>rni 
1-------t 

1 1 vnabh.a cw 27gh10 
nk:111 cw 26gh 

Here the sun is again far removed fron, the riisi nanll'.d, and if 
"sakragni" represents sakra, then the mul11.ir1ta time and 1he r,isi as 
lagna are in reasonable proximity. 

Summary: 

longi1ude lagna 
Al 16 853 * * 

A 118 855 ? ? 
AI29 888 .1,·1 

A139 954 * 

A155 1081 ?*

A157 1091 * * 

Al60 1104 * 

A161 1107 * 

A163 1116 * 

A166 1122 * 

A169 1126 * 

A170 1127 ?* 

E90 1177 ? ? 
A 171 [ 1186] * 

Al 72 1188 ? ? 
A173 1191 * * 

A174 [ 1211] ?* 
A177 1216 * 
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A179 1227 ?* 

Al 80 1245 * 

Al81 1246 * 

Al83 1252 * 

Al 88 1280 * * 

D 65 1305 * 

A207 1369 * 

Of these twenty-five instances E90 and A 172 have to he 
discarded. This leaves four (Al 16, AI57, Al 73, A188) that are 
ambiguous; six (Al29, A160, Al 74, A177, Al79, Al 83) that 
seem to point away from the lagna, and thirteen that seem to point 
towards it. 

If therefore we feel at liberty to include the ambiguous 
instances in our count, we have a total of some 71 % of the 
evidence suggesting that the references to the rasi are intended to 
mark the lagna. This being so, one would read 
"mrcchikarasilagna" in A 139 with some conviction. 

We may add here that Al 7-18 (saka 772 A�a9ha 2 waxing) and 
A30 (? saka 793 Sravai:ia 4 waning) contain the phrase "hana yy 
umatma / hana ri umaJ:ina", which is taken to mean "while (the sun 
or the moon) is in its own house". In these cases the reference 
would of course be to the object's longitude. 

De Casparis maintains that "calculation of the dates in which 
the expression is found shows that not the lunar mansion ... is 
meant but the [moon's ] zodiac sign ... which is Karkata, Cancer" 
(at 90° to 120°).17 He here implicitly discounts the possibility that 
the phrase could apply to the sun, whose mansion is Singha (at 
120° to 150°). But as will be seen from A30, that possibility 
needs to be kept alive. 

17 de Casparis, 1978, p.22. 
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In the case of A 17-18 at the time the sun was at 81 ° and the 
moon was at 93°-which indeed places 1he moon in its mansion. 
But in the case of A30 (though the text is problematic) the moon 
is expressly said to be in "rewatinak�atra··, which runs from 346° 

to 360°-and so is far removed from Karka-whereas sun was 
then indeed in rasi Singha, i.e. in its mansion. 

The evidence is too slight to provide us a clear guide. The best 
that one can say is that one would expec1 ''hana yy uma(:rna" to 
apply equally either to the sun or to the moon, though 1101 to a 
planet since the Javanese system clearly takes the two 
"luminaries" most into account.18 

It is notable in South-East Asian documents that in the highly 
formulaic mode in which astronomical data i�; presented the reader 
is assumed to know, from the position of an item, what its 
function is. And for that matter the constraint still applies 

For reasons best known to themselve:-- t lw American., use "2 / 
3 / 97 to mean 3 February (i.e. month / clay / year). More 
rationally, "2 / 3 / 97" would mean 2 Mardi (i.e. day/ 111c 1nth / 
year). In short, to read the code, one needs t11 know in advance the 
system used by the society operating it. J\11d with the .Javanese 
record, except for the weekday and pa1ici1'1ga systc111s. much 
remains a mystery. 

IK "Luminary" is a co11venienl term to adopl f1< 1111 English a.strological 
parlance, where it was used to distinguish the sun and the nwo11 from the 
rest of the "planets". The use of "planet" as applied 10 the sun i� of course a 
reflection of or hang-over from geocentric thinking. 

APPENDIX VII: MISTAKES IN THE PANCANGA ELEMENTS 

We see a strong indication that the values for the paiicai1ga part or 
the inscriptions began as a triad of numbers--<:all them T(ithi). 
N(aksatra), and Y(oga)-these then being translated into the 
equi;alent names by reference to tables or a� supplied from 
memory. 

If we reverse the procedure by converting, say. 
"satabhisanaksatra" into N = 24, it is easy to compare the values 
given by SurS

0

with the values as read in the inscriptions. 
In A 70, for instance, we find N24 (satabhi�aj ). But for the Y 

value we are given "hasta-", which answers tu N 13 and not, of 
course, to Y 13 (vyaghata). The yoga's numerical value is correct 
here, but the name picked up is that of the equivalent nak�atra. 

In our notation here "5s" signifies 5 waxing and "5k" signifies 
5 waning. 

Examples: 

A 70: tithi dasami suklapak�a (TIO) satabhisanaksatra (N 24 ) ... 
has(t)ayuga (Y13). 

SurS: TIO, N 24, Yl3. The author has supplied the nak�atra name 
for the yoga with the same number. 

A 106 lit hi caturdasi suklapak�a (Tl 4) hastanak�atra (N 13) 
sobhagyayoga (Y 4) 

SurS: Tl4, N22, Y 4. 

A 11 7 tithi �a�!ami km1a (? T6k) hastanak�atra ( N 13) dh rt iyoga 
( YS) 

SurS: T6, N3, Yl3. 
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A136 tithi caturdasi km1apak�a (Tl4k) lqtikara,.rnnak�atra (N3) 
ayu[�]m[an]yoga (Y3) 

SurS: T14 , N27, Y3. N influenced by Y. 

A146 tithi �a�F suklapak�a (T6) swatinak?atra (Nl5) bajrayoga 
(Yl5) 
SurS T6, N15, Y25. N has been used also for Y. 

A147 tithi dwitiya �uklapak�a (T2) maghanak?atra (NlO) 
wrddhiyoga (Yl 1) 

SurS: T 2, NlO (11 is better), Y21. 

A 159 tithi ekadasi suklapak?a (T l 1) mulanak?atra (N 19) 
SurS: T 11, N 2, Y 19. Y has disappeared and its numerical 
value has been applied to N 

Al65 lpaf\cadasi] suklapak?a (TIS) bhara1_1inak�atra (N2) 
wyatighatayoga (Y 13 or Y 17) 

SurS TIS, N2, Y17 

Al78 tidwitiya suklapak�a (T 2) adr,inak�atra (N6) atiga1_1�ayoga 
(Y6) 
SurS: T 2, NI7, Y6. The Y numbn ltas been applied to N. 

Al87 tithi pratipada suklapak�a (Tl) mrgasiranak�atra (NS) 
sobhanayoga (Y5) 

SurS Tl, N3, YS. The Y number ha.� again been applied to N. 

We note that the range of dates here is 450 years (saka 823 to 
1273), which we take to be a clear indication that this class of 
error was endemic to the Indonesian calculation procedure. It 
implies that tables of some kind were used. Suppose that a person 
was himself doing the calculations. Finding the nak�atra is 
logically prior to finding the yoga ( th i., being reflected in the order 

MIST AKES IN THE P ANCANGA ELEMENTS 223 

in which the data is presented in the inscriptions). If the person 
established, say, that N equalled 3 and that Y then equalled 17-
he would derive 3: Karttika as his N value and would not be likely 
to derive 3: Ayu?mat instead of 17: Vyatipata as his Y value. If, 
on the other hand, the person derived his values by impection, 
then the lesser degree of attention and expertise involved could 
well cause him to look in the wrong place. 
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