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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

format), 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.’

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.

We intend to put the analysis of the record on a different
footing by using the advantages in accuracy and speed of
operation that a computer program provides. The computer
program is based upon the Sariyasiddhinta (henceforth “SurS™).2

[t should be said at the outset that Damais' findings are often
sccure, that he was highly astute, and that he was also quite
properly tentative as to some of his conclusions where
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 routiniely in operation in the record, which is also

! Louis-Charles Damais, “Etudes d’épigraphie indonésienne™, Bulletin de
I"Ecole trangaise d’Extréme-Orient, 45 (1951),3-41,42-63: 46 (1952), 20-
103 47 (1955), 7-290; 49 (1958), 1-239. Esp. Volume 47.
> There were many different Indian canons developed, as 15 demonstrated
Roger Billard’s excellent and neglected study. L'Astronomie Indienne, Paris,
1971 (Publications d' EFEO, Vol. 83). None of them. however, difters
widely enough from SurS to declare itselt as a preferred mode! for Indonesia,
where 1 any case modifications were introduced to the prototype, particularly
as regards the system of intercalation.
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recoverable with complete certainty. It is this *“paficanga” system
that provides a further useful means of checking the inscriptions."

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 contiary. The intercalation
system of SurS (its insertion of extra lunar months into its
calendar) confines itself for most of the time to the months
Vai§akha to Karttika (inclusive), whereas the Javanese
intercalation system extends across the cntire year. And 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 paficanga
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 paficanga 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 pancanga system spells out the
names of the naksatras, the yogas, and the karanas, thereby giving a greater
purchase upon the text.

4 We are aware that reference to "Java" at large skirts issucs of history,
geography, and politics, to say nothing of c¢pipraphy and linguistics. We,
however, are not competent to make distinctions at these levels, and
maintain that just as the wuku system could not be subject to local variation
and idiosyncrasy, so the astronomical computation system must also have
been stable across regions and over time.

INTRODUCTORY 3

which to determine what systematic moditications 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 consisient
account of how the Javanese intercalation system might have
operated. The opezration of the Rule of Thumb is explained in
Appendix [ and fully illustrated in Appendix II.



SECTION TWO
THE PANCANGA SYSTEM AS AN INSTRUMENT FOR
JAVANESE DATING

The five elements involved are (1) the wiira (weekday), (2) the
naksatra (lunar mansion), (3) the tithi (lunar day), (4) the yoga
(combined longitudes of the sun and the¢ moon), and (3) the
karana (half a tithi). And though in his handbook /ndonesiian
Chronology, J. G. de Casparis twice (pp. 18, 23) suggests that
the Indian paficanga system did not take hold in Indonesia,' this
contention must be taken to apply to the Indonesian divination
system. That it should not be applicd to the dating system is
evident, for instance, in the inscription Waharu 1V (A 116). where
one finds the following:

853 srawanamasa [1] tithi dasami krsnapaksa pa ka bu [2]
wara sinta ai§anyastha grahacara |3] adranaksatra Sula-
bhrddewata barunyamandala [4] wyatipatayoga wawa [5]
karana yamaparwwesa $wetamubhiirtta singharasi.”

All five paficanga elements are here plainly specified. Indeed,
there is an entire class of inscriptions that employ this style of

! "There is no evidence that this ... system was ever used m fndonesia,
its place largely being taken by the three weckdays and the wuku”
(Indonesian Chronology. Leiden, 1978, p. 23)

2 47.181. The order of presentation in this dat.i. as is the case with Tha
and Burmmese dates, is highly conventionalised. One can almost guarantee, for
instance that the words next after -paksa will be the weekday abbreviations,
and that the next paficinga element will be the nuksatra, then the yoga, then
the karana. We have paid no attention here to the "jyotisa elements ("-astha”,
"-mandala”, "-parwesa). They were investigated 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 dating. Our first task is therefore 1o
explain how this information can used analytically. To put the
matter, first of all, in general terms.

If an inscription specifies what naksatra (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 karana 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 operatc. And since the
mathematical relationship between them is not abstruse, this is no
great hardship.

(1) The tithi

The tithi is the most difficult element to grasp conceptually. Its
tunction is to measure the angular separation of the moon from
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 5:10, 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.m., there
will always be a clear difference between the astronomical lunar
day and the 24-hour (60-ghatika) calendrical day.

3 Where numerical expressions are involved it is always necessary to
examine whether the notation is in units elapsed or in units current. For
instance, in South Indian records where the year 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+1 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.* 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: therc are
always 30 tithi in the month, but in some months only 29 days are
required. This presented no great problem. however. Tithi n might
be in force at 6 a.m. one day, whercas tithi n+/ might be
completed before 6 a.m. the next day. It was therefore suppressed
and the next day would be defined by tithi n+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 karana, which is half a tithi proper. Suppose (as indeed it is)
that karana “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 karana defines the equivalent astronomical “day™.
There are too many records that exhibit this supposed discrepincy
for one to read it as such. It is preferable to conclude that for
some groups the term “tithi” was reapplicd---us well it might be,

4 From these base positions finer adjustments can of course be made as
required.
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since the function of the tithi proper was in any case absorbed by
the karana.’

(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 falltwice in a year. The Indonesian system, having only 210
days in its cycle, allows some combinations to occur twice in a
year.

(3) The naksatra

Inscription A116, by saying that the naksatra is Ardra, requires
that the celestial longitude of the moon should currently lie
between 66° 40" and 80°. In short, the moon’s naksatra is 1ts
current longitude, divided by 13° 20'. And where a precise
longitude is not known, as here, the naksatra nonetheless
indicates the range:

(mid-point 73%)

o 90 180 270 360

naksatra Ardra, number 6,
located detween 66°40'and 80° 00°

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

By saying that the yoga is Vyatipata, the inscription requires
that if the moon’s present longitude is added to the sun's present
longitude, then the sum of the two values will lie within a
segment of the ecliptic whose lower bound is 213° 20" and whose
upper bound is 226° 40'.

(mid-point 220"

0 90 180 270 360
l N "

Vyatipata yogs, number 17,
located between 213°20° and 226" 40°

The lower bound of each yoga when expressed in minutes of arc
is evenly divisible by 800, i.e. by 13° 20"

Even without computer assistance or dctailed calculation, one
could therefore map the upper and lower bounds of the naksatra
and the yoga against one another to derive approximate positions
for the sun and the moon at the given date. But with computer
assistance, of course, no such approximation is necessary.

Consider, too, that there is a yoga (no. 6) called Atiganda but
another (no. 10) called Ganda; there is a yoga (no. 8) called Dhriti
but another (no. 27) called Vaidhriti. If in a given record the yoga
was said to be Vaidhriti but one found that only 7: Sukarman, 8:
Dhrti, 9: Siila could possibly be in play, this would be enough to
determine that the reading “Vaidhriti” should be emended.

(5) The karana
This entity is a sub-unit, half the value of an astronomical “‘tithi”.

% Note that 13 Qeg 20" expressed as minutes of arc = 800", where the
measure of 800 units is a major base of reckoning. Since 27 times 800" =

3602d;grees, one can see why the number of nuksatras adopted was 27 and
not 28. ' o
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The tithi, as we have indicated, represents the distance along the
ccliptic 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 A116 is 10 waning (#25), but
the karana named is the first half of tithi 11 waning:

— -
26 :ekadnsi krsna
KY 4032 Sravona #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.*

If we select the mid-point of naksatra Ardra (call it 73°)° 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
naksatra) 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 karana named is
one that was not in force at the start of the given day. With A126, for
instance, karana 5.1: Bava is in force at sunrise, but the karana named is 6.1:
Kaulava. (Cf. also A88, A128, A146, A152, A169.)

# It is not possible to make a rule out of this. In a significant number of
cases there is a better fit between the inscription’s date and the astronomical
tithi. See A68, A76, A80, A95, A105, A107, All5, A118, A120,
A124, A135, A139, A151, Al152, A156, A161, A163, A175, 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, ie. by
finding a value for the yoga minus the naksatra:

r 73 + X = 220
A S Bl B !
C © Y
x = 147

For the naksatra value and the yoga valuc to be simultaneously
valid here, the sun must be in the region of 147°. The value may
be somewhat more or less than that, depending on which part of
the ranges actually applies, but clearly the sun cannot be, say, t
300°.

If we include the karana in the rechoning, 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+73-147=) 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 karana 24:2: Gara, because the fractional part of the tithi is
greater than 30."

[f this value, karana 24.2, is converted to a time of the month,
it will equate with astronomical 9 waning (15 plus 9). Our
inscription, on the other hand, declarcs that karana is Bava, the
first half of tithi 11 waning (no. 26.1).

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

0 In considering South East Asian notation at large it is necessary to be
constantly on the alert as to whether the count begins 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 karana 26.1: Bava does not begin until the sun-moon
distance is 301°."' Can we satisfy this constraint and still also
satisfy the constraints that the naksatra is Ardra and the yoga is
Vyatipata?

By going to extremes, we can make the naksatra 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 133°:

v + x = 213

-

I
-

80
!
C

The moon-sun distance will thercfore now be 53° (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 karana 26.2, this
being (only) 5-sixtieths past the Bava karana that the inscription
specifies. In short, we can very nearly satisfy the constraints
imposed by the naksatra and the yoga and still simultaneously
embrace the karana 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
1o 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 karanas.
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time being set relative to this point, in terms 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 110°E, it is merely required that 2 his 20 mins (or 5gh50) be
added to the Ujjain time. And one needs to remember always that
a conversion from Ujjain time to clock time requires that 6 hours
be added to the clock. Thus naksatra Ardra is shown below as
ending at O gh 17 (Ujjain time). In clock timme at 110°L this is

Ogh17 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)."?

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

2 The value 0.4 here is merely shorthand for dividing by 60 (phatika)
and multiplying by 24 (hours).
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Bava 48'57- 0'17 Balava no overlap

48'57 44' 12 38° 37
| e 2] 1
17: tipata
0°10 0’ 1; $9°' 18
r ¥ ]
6 :uxrdhra

4]1'10 10'07 38°'46 7'1035'19
T 3 i
26 : ekadasi krsna

[ ——
KY 4032 3ravana #2S

AD 931 Aug 12 Ix
PA KA 3U Tolu

The information presented in the diagram reads as follows:

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

(2) the yoga in force: Vyatipata

(3) the naksatra in force: Ardra

(4) the lunar date: ekadasi krisna

(5) the calendar date given by Kaliyoga year, by lunar
month, and by calendar day: KY 4023 Sriivana 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.

* Note that in strictly correct terms the Western date, given
here as *““Aug 12”, runs from 6 a.m. on 12 Augustto 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 naksatra, and two halves of the
tithi were operative. Item | has attached to it the times at which
items 2-4 (the yoga, the naksatra, and two haives of the tithi) were
operaiive simultaneously, unless there was no overlap.

The times attached to item 1 (diagram, top line) are thuerefore
key indicators. A116 reads:
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adranaksatra wyatipatayoga wawa karana

and the diagram indicates that these three elements were
simultaneously in force until (Oghl7 =) 6 mins 48 secs after &
a.m. on the day in question."

13 We set no store by the apparently closc 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 karana of the first
astronomical tithi 1 waxing as 1.1: kimstughna and 1.2: bava,
whereby the karana 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.

A12: 762 §rawanamasa tithi paficada$i §uklapaksa ma
po ra wara manahil grahacara neritistha danistanaksatra
piwasyadewata mahendramandala §obhaganayoga [sic]
balawakarana $asiparwwosa bagomiihiirtta kumbarasi.'

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

ch[andra} for Monday, not so[ma].
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Visti 49'47-52'54 Bavo 52'54-21'28 Valava
49' 47 48' 43 46'38
’ 4:saubhag ‘ '
17' 29 21°'28
22:sravana  23: danista
21'36 52°'54 23'SS 51'38 25'00
'15:purnami ' ! '
_t
KY 3941 3ravana #15
AD 840 Jul 18 Su
MA PO RA Prang Bakat

24'1S

|

In this instance, by the civil calendar it is Full Moon, but by
astronomical reckoning the karana is Vilava, number 16.1, and
not either karana 15.1: Visti or karana 15 2: Bava. Other secure
records indicate that we are not faced by a contradiction in terms
or an error here, since in Indonesian parlance the terni “tithi” can
attach to the calendrical not the astronomical day.

The yoga “*Sobhagana™ is a curious conflation of the adjacent
yogas 4: Saubhigya and 5: Sobhana. It can also becn seen from
the diagram that naksatra 23: Dhanistha is m play, and that karana
Balava comes into force at 23:55 gh. where Dhanistha has already
come into operation at 21:28, at which time yoga Saubhagya is
slightly past its mid-point.*

Damais (47. 19) describes this text as “une copie tardive, fort
peu soignée” and notes that ma po ra is not Manahil but Prang-
bakat.

A23: 782 karttikamiisa tithi trayoda$1 Suklapaksa ma
po wr wara landep agneyastha prahacira a§winanaksatra
aswidewata bayabyamandala wyatipativoga somya-
muhdrtta taithilakarana.'

2 We stress that the nominally precise values employed here are in fact
no more than a convenience and a guide.
3 47.26.
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fKaulava 23' 42-56'06 Taitila S6'06-11'2S
10'39 _ 11'.25 11"41
N G 28'57 33'56
"1:asvini ’ '
23'42 56°'06 23'19 0'19 32°'03
13 ‘trayodasi “sukla ‘

KY 3961 Karttika #13
AD 860 Oct 31 TH
MA 20 WR Landep

By SurS reckoning all three paficanga elements are operative at
dawn on Karttika #13. The karana then runs until 28gh19, the
naksatra until 28gh57, but the yoga only until 11gh25.

We are unwilling, however, to hold to this degree ot precision,
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 conuguous on the one hand.
and appropriate to the expressed time of year on the other.

A30: 7[91 -- ] Suklapaksa paniruan pahing wrhaspatiwira
hana ri umahnya rewatinaksatra wariyanyoga.*

Damais limited his search on historical grounds to the period Saka
790-796 and placed this inscription in §aka 791 and on WaiSakha
6. But the configuration was then 8: Pusya and 10: Ganda:

{Koulova 58'S6- 7'44 Taitila 7'44-35'22
48' 34 42' 09 35'12
r= ] 1

10 :ganda
58'596 56'04 §2'33
"8. pousa '
39'S4 7'4435'22 2'5030'10
3 isasti sukla '
p——————
KY 3970 Voisakha # 6
AD 869 Apr 21 Th
PA PA WR Prang Bakat

447.153.
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The configuration required is 27: Rewati and 18: Variyas (on a pa
pa wr day), where Margasira 10 waxing in $§aka 791 comes very
close:

Toitila 42'11- 8'26 Gaxa no overlap
35'23 36'43 38'00
17: tipata '
2'01 vygzg 14'S8
|

26 :uttara b[\a:ixapada
42'11 14'54 47'38 20'20 52°'Sé
10 :dasomi sukla '
KY 3970 Margasira #10
AD 869 Nov 17 Th
PA PA WR Prang Bakat

Despite the fact that Damais (47. 154) contended that “il ne nous
reste que les €léments cycliques pour nous aider a trouver une
solution”, the nakS$atra and the yoga ¢f course also need to be
satisfied.

The problem here is also vexed by “hana ri umahnya” which
(de Casparis, p. 22) is taken to mean “while (the sun or the moon)
is in its own house”. Given that the moon’s position is specified
here by the naksatra (346° to 360°), whereas the moon’s zodiacal
sign is Karka (90° to 120°), the phrasc should apply to the sun,
whose “own house” (zodiacal mansion) is Singha at 120° to
150°. But on Damais’ date, Wai$akha 6 waxing, the sun was at
29°, and on another pa pa wr day the sun was at 233°.

Taitila 42'11- 8'26 Gara no overlap
35'23 36' 43 38'00

17: ti nta'
e 2%

2'01
26 :uttara bhadrapada
42'11 14'S4 47°'38 20'20 S2'J56

10 :dasami sukla
TR TTTRTTTTIprO O |
KY 3970 Margasira #10

AD 869 Nov 17 Th
PA PA WR Prang Bakat

14'58
1
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The closest one can come within the search period is in $§aka 793:

Kaulava 18'25-49'20 Taitila 49'20-14'S3
15' 48 14'S3 14'52
11:vriddhi '
13°'S1 17' 29 22'14
v 0] L]

l:asvini

18'2S 49'20 20°'33 52'02 23;48
X L £ o> 9f L L
20:pzncami  krsna

—
KY 3972 Sravana #19

AD 871 Aug 9 Th
PA PA WR Prang Bakat

This is a pa pa wr day, with the moon one past 27: Rewati at 1:
Aswini, 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. A129) where the two halves are
mistaken one for the other.

A34: 795 waiSakamasa tithi paficami krsna paksa ma
pa ca manahil mulanaksatra siddhiyoga.

Bava 29'28-57'34 Valava 57'34- 3'SS
9'32 3'SS 5736
21:siddhs '
12'S8 11'C4 8'20
19:mila ’ !

29'28 57'34 25'26 5307 20'37
'19:catwrthi krsna ’
I ................... !—_‘ ................... |
KY 3974 Vaisskha #19
AD 873 Apr 20 Mo
MA PA 8O Manalil

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 S
waxing was doubled, whereas calendrical dates arc of course
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neither doubled nor suppressed. In order to “rationulise™ this date
along these lines, therefore, one would have to posit that the
author (a) used astronomical reckoning not calendrical reckoning,
and (b) failed to double 5 waxing. Onc is immediately, in short,
involved in a tangle of supposition that it is best to avoid.

A35: 796 cetramasa dwitiya éuklapal\w haryyang
kaliwuan buddhawara tithi naksatra krtika."

Taitila 37°'56-59'49 Garn S9'49-25'33
32'17 25'33 19"24
' 3:.ayusmot
37'56yu 35'00 32'52
T T al
3:krittika

32' 21 $9'4927'29 55° 19 23° 23
"3 tritiya 'sukla
KY 3975 Nija Coitra # 3

AD 874 Mar 24 We
HA KA BU 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.

AS52: 802 posyamasa [tithi] paficami §u[k1a]pakba hva
po bu wara [u]ttar[a]sadha naksatra dhruwayoga.’

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

547.31.
6 47.155.
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’Kinstughnu 45' 13~ 9'36 Bava 9'36-36°38

45'13 37'18 29'29
12 :dhruva '
43°'59 39'47 35" 43
' 21w and

42 33 9" 3636 38 3'4330' 50
1: Erat:.padzn suklu
KY 3981 Pausa # 1

AD 880 Dec 6 Tu
W YR AN Sinta

AS58: 804 caitramasa tithi sasti Suklapaksa tunglay
pahing wrhaspati {wara] naksatm pusya yoganya wai-
dhrti uttarasthana.’

Gara S3'16- 0'1S Vonija no overlap
30°S1 29'SS 29'S3
" 7:sukaxrmen  8:dNti '
57'09 0'1S 4'31
" 6:ordra " 7. punArvasu l 8: pusya
S3° 16 24'26 55'S53 27'37 59° 34

" 7:suptami sukla
KY 3983 Adhika Voisakha # 6

ARD 882 Maxr 29 Th
TU PA WR Julung

If the configuration of the naksatra and the yoga is to hold good,
it is plain that 8: Dhriti (next after 7: Sukarman), not 27: Vaidhriti
is involved.

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

Kunbha 882 Jan 22 30'02"| Jan 23 6'14" Adhika Phalguna
Mina 882 Teb 21 56'20"| ¥eb 21 38°'04" Nija Phalguna
| Mor 23 9°'SS" Caitra

but by SurS True reckoning it fell in Vaisakha:

747.38.
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Mesha 882 Max 22 12°23"| Max 23 2'49" Adhiks Vmisakha
Vshabha 882 Apr 22 8°'30"| Apr 21 26'42" Nija Vaisakha

It will be seen that the sun entered rasi Mésa 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 Mirgasira.®

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 tc fall-on a
particular Western date and yet be different. Two years earlier, for
instance, 29 March 880 was Caitra |5 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 to where the extra
lunar months and days should be inseited in the calendar.

Here, in AS8, the calendrical reckoning is in arrears for
reasons that can be accounted for; but the rcckoning of the
naksatra 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 cases where it is plausible to conjecture that a
wrong row or column, even a wrong page, has been consulted.
There is also documentary evidence (again from Thailand and
Burma) that a form of averaging was used in the immensely
tedious business of compiling long-term almanacs, so the tables

8 The best indication that Indonesia id not use Mean reckoning 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 Javanese 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: Dhriti rather than yoga 7: Sukartnan can be classed
as a minor error in calculation. Fixing upon (or reading) 27:
Vaidhriti instead 8: Dhriti is an error of another class.

In the Thai and the Burmese 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 putdown to the physical condition of the
originals and to the lack of theoretical documents explaining the
system of reckoning.

A61: 808 phalgunamasa trayoda$i §uklapaksa wuru-
kung kaliwuan brhaspatiwara pusyanaksatra §obha-
nayoga.’

Bava 39°'55-47'4S Balava 47'45-15'3S
39'S5S 33’23 26'19
)

"5 :sobhana |
[ 30°' 48 27'29
< —

32'2
"8 puUsyn
19°43 47'45 15°3543'13 10' 41
12:dvadasi sukla
| SOy TEE——
KY 3987 Phalguna #13

AD 887 Feb 9 Th
WU KA WR Manahil

The wara, naksatra, and yoga are all in place for the 13th
calendrica! (12th astronomical)—yet another indication that
Javanese “tithi” refers to the civil day.

9 47.39.
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A66: 822 punah posyamasa tithi astami §uklapaksa ha
ka wr wara. '

This is an interesting date, being one of the few cases in which a
lunar month is said to have been doubled (“punah”, 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 Margasirsa
2nd Margasira Pausa
A66-7 Posya Magha
Magha Phalguna =
Phalguna Caitra
A68 Caitra Ist Vaisakha
Waisakha 2nd Vaisakha
Jyestha Jyestha

Our Rule of Thumb may well have been slightly modified in the
light of local constraints that we do not have enough evidence to
uncover. And in any event, whether the doubled mcnth was
Margasira or was Posya, it wasnot SurS Magha:

Visti no overlap Bavo S5'54- 4'34

55°'54 48° 19 41' 05
23 :subba '
S4'19 S0'29 47'06
T 5 -

2 :bhorani

10'2437'27 4°3431'4759'04
T 1

8 :astami 'sukla

—t
KY 4001 Maghn # 8
AD 901 Joan 1 ThH
HA KA WR Kulawu

10 47. 40.
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We note that at this time the naksatra operative at Full Moon
would be falling short by two if no adjustment were made:

month naksatra at Full Moon:
Karttika =3 2: Bharani

Margasira =5 3: Krittika

Pusya = 8 6: Ardra

Magha = 10 8: Pusya

The table indicates that at Magha Full moon, if no adjustment
were made the naksatra would be only 8: Pausa. It would be
necessary to correct this lag, which could be achieved by
doubling the month either in Margasira or more urgently in
Posya. 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 karana) to stay in
touch with the civil lunar calendar (measured by the tithi).

A68: 823 caitramasa dwitiya krsnapaksa wurukung
pahing budha wara adityastha anuradhanaksatra mitra-
dewata warlyanyoga taithilakarana.'

Taitila 55'27- 4'20 Gara no overlap
3'02 4'20 = 5'08

17: atipatn' 18: variyas
13'5‘?, 20'04

25'24
16:visskha  17: anuradha

55'27 27'38 59'38 31'23  2'S3
17 :dvitiyn krshna '
KY 4002 Adhika Veisakha 916

AD 901 Apr B8 We

WU PA BU Kuningan

Naksatra 17: Anuradha and yoga 18: Variyas are both within
range here.

147, 40.
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The one-month lag exhibited in A66 (g.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 krsnapaksa wurukung
puhinfg2 somawara anggarastha mrggas$iranaksatra §iwa-

yoga.
Kaulava 49°34-50°'19 Taitila 50°19- 2'A43
49°' 34 42' 42 36'24
20:sivo '
6'15 2'43 59 46
1

"5 mr igas ira
22'5950'19 17' 48 4528 13“ 18
%:pancamiﬁ krsna
——

AD 901 Oct 5 Mo
YU PA CA Wariga

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

The naksatra and the yoga are here satisfactorily aligned.

A70: 823 ka(r)tikamasa tithi daSami suklapaksa wa wa
a wara $atabhi§anaksatra barunadewata has(t)ayiga."

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

12 47.41,

13.47.175. 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 $aka years as years "révolu(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) to "the evolved Saka year".
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a, not wa wa a. He indicates that wa and pa are extremely easy to
confuse.

Taitila S0'44- 4'44 Gara no overlap
10'01 ~ 4'44 58’41
'13:vy-a Bata 14:larsana

$1'39 ;0'44 48'S1

" 24: satabisha '25:pur\m bh;drapnda
40'46 9'12 37'24 S5'23 33'09
F 1 i
10:dasami sukla

KY 4002 Karttika #10
AD 901 Oet 25 Su
YA PA RA Dungulan

There is no yoga ““Hasta”, which is the 13th naksatra; but the
yoga 14: Harsana (next after 13: Vyaghata) is in place. The
naksatra 24: Satabisaj, 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 A70 (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: variyas
Pt e————
17: anuradha
rt————
17 :dvitiya krsna

8 April

20:siva
r————
5:mrigasira

————————
20:panchami krsna

1
—

S Octoder
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A70
[—
14: harsana

—
24: satabisha

re————————
10 :dasami sukla
s
25 Octo ber

In a perfect world (one where there were no errors at source, no
misreadings, and the difference betwceen Indian reckoning and
Javanese reckoning was fully documented) it would always be
possible to drive a vertical line through our diagrams, one that
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. But A70 exhibits quite a
large discontinuity.

[t is, of course, in the nature of the system that the paficinga
elements will slide differentially relative to one another. In the
three diagrams above one can observe line two, the naksatra line,
progressively slipping “to the left”. But it is also in the nature of
the system that this motion has a concertina, or zig-zag, cffect.
The motion *“to the left” will soon be compensated for by a
motion “to the right”. And in any casc if the correct elements are
selected (e.g. 25: Pirvabhadrapada and not 24: Satabisaj in the
case of A70), they will never entircly lose contact.

To pursue this matter for a noment: Harsana yoga has a lower
bound of 173° 20 and on this occasion (see diagram) begins to
take effect at 4gh47 at Ujjain. The moon then had o longitude of
323° 20." But because of the time difference Harsana did not
come into force until 10gh36 in central Java.

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.

[t 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 paficanga ¢lements
You cannot modify one element among them without also
adjusting the other elements.

This, in other words, is a way of saying that the hiatus
between the end of Satabisaj and the start of Harsana in A70
(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) naksatra Satabisaj ends on this
occasion before calendrical dasami Suklapaksa has even begun:
(3) a competent astronomer would not be well pleased with an
error amounting to not less than 14gh00 in the reckoning; (4) but
a scribe using tables that contained rounding or averaging would
not regard Satabisaj as being wildly off-line. For him Satabisaj
and Purvabhadrapada are simply immediately adjacent items in
one of the columns in his almanac, and Harsana is the appropriate
iten1 in another column. He would be hard pressed to detect that
in strict terms there was a 14gh interval separating the naksatra
from the yoga.

To summarise the point. Small discontinuitics 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”)."” 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.
atiganda for ganda; or vaidhriti for dhriti) are clearly misreadings
not calculation errors.

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

A71: 824 §rawanamasa tithi paficada$§i Suklapaksa
[sic] pa pa ang wara mac_izmgkungan saptakarana wisti
pirwwasadhanaksatra §iwayoga."’

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

16 Errors of this class are more likely to be editorial than made at source,
and are probably due to the condition of the: original. It is prima facie not
likely that an engraver would turn "atiganda” into "ganda” (or vice-versa) at
his own discretion or that the expert's hand was so bad thuat 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 one should settle for a clerical /
editorial explanation. There is, after all, a vital distinction to be 1nade.

17 47. 192.
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Bava 20°28-49'17 Balava 49 17- 0'45
5'16 0'45 55'23
dhriti '

ry T
6'21 S'46 4'10
D . 1
26 :uttara bhadrapada
20'28 49'17 17'50 46'07 14"10
19 :cathurthi krsna
—_—
KY 4003 3ravana #20

AD 902 Jul 27 Tu
PA PA AN Madankunan

This text’s combination of naksatra 25: Purvasadha and yoga 20:
Siva does not ever occur in the lunar month of Sravana. In
Sravana the naksatra Pirvasadha occurs on or about 12 waxing,
at which time the yoga will be in the region of 2: Priti. '*

The point te be made here is that if the paficanga elements are
not taken into account, Damais’ date will look considerably more
secure than it should. In short: the string Sravana - Parvasadha -
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 Sravana 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 time be at 30° or at
330°. At this same time, the Full Moon of Sravana, 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 be
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 errcr, where the supposed
text for whatever reason presents us with an illiteracy—with a paficanga
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 naksatra and the yoga that
will be in force at Sravana Full Moon:

115 +285 -360 =40

T =
40 115 285 T
— + + —_—
4 © C
4:Saudblagya 22: Sravana

It is plain that the yoga cannot concenably have been, and could
never be, Siva (253°-266°) at this datc.

The supposed karana here is Visti. where neither 18.2: Visti
nor 22.1: Visti is in play.

We may add that if for the sake ol argument onec were to
suppose that only the “8” survived here in the year number, then
in the entire 800s the combination Piirvasadha / 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.

A72: 824 posamasa tithi da§ami krsnapaksa tunglai
kaliwuan somawara ... jaistanaksatra mitradewata sukar-

mmayoga."
[Vonija 41°'41-49°'5S Visti 49'55-15'59
41'41 41°'12 41]30
10 :ganda
12' 04 15'59 20'Ss8
16 :visakha

18'41 49'SS 21'27 S53°'15 25'18
25 :dasami krshna

KY 4003 Pausa #25
AD 902 Dec 27 Mo
TU KA CA Kuningan

1947 41.
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The disarray continues (cf. A71). In order to have in place both
naksatra 18: Jyestha and yoga 7: Sukarman, it would be
necessary to go back to Margasirsa 1 waxing (55 days carlier). In
short, this is not a possible combination in the month of Pausa.
Here one is not concermed with fine detail or minor dislocation:
the naksatra / 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 contiguration (above the line) against
the actual one (below the line):

T 86 213 233
Suk j
amsn 180 © Jyestha T
— . ——____ - <
0 Ganda  Vaisakha ® 360
126 206 280

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 MargaS$irsa | waxing , for instance, was ha pa
wr, not tu ka so. The naksatra and the yoga would now satisfy the
constraints, but the wara combination is in disarray. * 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.

A73: 825 mmasa bhadrawada cathurthi krsnapaksa
wurukung kalwuan somawara.?

20 In the 210 day coanbinations 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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Balava 44°S55-53'33 Kaulava 53°'33-13'47
44'SS 46'26 47' 35
15 vaq ra
7' 14 13" 47 20'03

" 4:xohini
20'59 S3'33 26'05 S8°'31 30°'49
Ly T i

23 :astami  krsna

p—————i}
KY 4007 Nija 3Sravana #22
AD 906 Aug 1S Ix
HA PA SU Maha Tal

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

Java: India:

1st Waisakha Vaisakha

2nd Waidakha Jyestha

Jyestha Asidha

Asadha Ist Sravana (“adhika™)
Sriwana 2nd Sravana (“nija”)

It Java (or some part of it) did indeed delay its intercalation until
Sravana, contrary to the prediction supplied by our Rule of
Thumb, then Indian nija Sravana would indeed have equated with
Javanese punah Sravana, because Indian usage was to label the
first, not the second, of the two months as the “extra™ one.™

26 Differences in usage of this kind serve 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 term “adhika Ashadha™ is
used instead, it applies to the second of the two months. not to the first.
Similarly, while reference to the astronomical yoga cun be regarded as in
effect standard in the Indonesian apparatus, i the extensive Thai record. even
that part of it crowded with technical det.ul, the yoga appears less thun 1% of
the time.
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A81: 828 bhadrawadamasa paficami krsnapaksa was
wagai wrhaspatiwara swatinaksatra byatipadayoga.”’

Gara 53'32- 2'47 Voanija no overlap
1'17 2'47 4'17
16:siddhi '
25'12 31'4S 38'07
—— 1

i 4:xyohini
$3°'32 26'09 58'44 31'13 3'33
21:sasti krsna '
S
KY 4007 Bhadrapada 420

AD 906 Sep 11 TH
YA YA WR Balamuka

Naksatra 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
naksatra value of 15: Svati is entirely and blatantly impossible.
The point is easily made: naksatra Svati has a lower bound of
186° and the naksatra actually in force, as the diagram indicates,
was Rohini, which has an upper bound of 53°. Someone, at some
stage, must have defined the naksatra 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
naksatra 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 when the true value was
53 minus. Though error at source cannot be discounted, in the
light of the overall competence of the calendrists, the balance of
probability tells against it. We consider, further, that it is only our
modern unfamiliarity with the naksatra 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 krsnapaksa tu u $a
wara purwwabhadrawadan.nksalrd ajapidadewata

indrayoga.*
Bava 38' 14-59'14 Balava 59'14-12'08
17' 28 12° 08 7°'40
F T L
26:indra

38' 14 37' 14 37“19
25 :purva bhadrapade
30'5159'14 27'53 S6' 49 26° 02

26 :ekndasi krsna
[ ——— PP |
KY 4008 Caitrn #26

AD 907 Apx 11 3a
TU OU 3SA Bnlamuki

The configuration is satisfactory. With no karana being named,
we read the overlap of the naksatra and the yoga with the civil day
as lasting until Sukla is completed at 12gh08.

A84: 829 baiSakhamasa tithi caturthi krspapaksa
mawulu wagai somawara uttarasadhanaksatra §ukla-

yOga
Bava 27'45-54'39 Balava 54'39- 6'34
14' 12 6'34 59'0S
23:subbhn | 24: fukk
14°54 10’ 44 6" 47

20 purva asada 21 T. ashadha
27'4554'3921'35 48'3S5 15° 40
19 :cathurthi krsna
_
KY 4008 Vaoisakha #19

AD 907 May 4 Mo
M\ WA CA Dukut

The naksatra 21: Uttarasadha 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: Uttarasadha comes into force by
10gh44 (10.17 a.m.), with 24: Sukla already in operation by that
time.

A86: 829 marggaSiramasa tithi dasami §uklapaksa ma
pa bu wara a§wininaksatra wariyanyoga.’

Vanija 44'25-12°'52 Visti no overlap
42'0S 37'31 33'S3
F T 1
18 :variyas
13" 43 12'52 13' 10

" 1:asvini
44'25 13'21 ﬁ2 35 12'08 41’ 58
11:ekndnsi sukla

—_—
KY 4008 Margasira #10
AD 907 Nov 18 We
M PA BU Wayang-wayang

Had the karana been named here, one would have expected it to
be 11.2 visti.

A87 829 margasiramasa tithi dwadasi suklapaksa ha
wa $u wara bharaninaksatra siddhayoga.”

Kaulava 41'58-12'09 Taitila 12°09-14’'39
33'S3 31'14 29°'3S
L [ 1
21: 514
13' 10 14' 39 17'2S
r T 1
2 :bharani

41'S8 12'09 42'39 13'29 44° 38
13: trhyodasx sukla
KY 4008 Margasira #12
AD 907 Nov 20 Ix
HR YR SU Wayang-wayang

In the two days that separate this inscription from A86 the
naksatra 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 cxcessive. Perhaps 21: Siddha
is in error for 20: Siva.

A88: 831 asadamasa tithi astami Suklapaksa ba wa ang
wara mahatal uttara granarasta hastanaksatra diniksabeto
§iwayoga kuweraparwwesa biayabyamandala swetamu-
hu[r]tta wistikarana.*

Gara S1'08-23'37 Vanija 23'37-35'0S Visti

33'S9 35' 40 37'01
20:siva ' '
28'33 35'05 41'13
v v 1

13 :hasta

$1'08 23°'37 S6°'01 28'17 G'24
' 7 :saptami sukla ) '
—_—

KY 4010 Asadn # 7 =

AD 909 Jun 27 Tu
¥ ¥R AN Maha Tal

Here we note that the wara combination, the naksatra, and the
yoga are all in place for calendrical #7 waxing, whereas the
karana has been made to pass 7.2: Vanija and reach §.1: Visti.

Though the overlap between astronomical 7 waxing and civil
day #7 is large, by Javanese rcckoning the first half of
astronomical. 8 waxing is in force.

If the Ujjain-Java time difference is taken into account here,
then theoretically astronomical 7 waxing will come into force in
Java at 56gh20 (not 51gh08) and will still be in force at OlghlS
the next day. By the Indian way of rcckoning this would cause
astronomical 8 waxing to be suppressed, from which it would
follow that karana Visti fell out of the reckoning in this month.

At Ujjain, on the other hand, astronomical nthi 8§ waxing
occurred twice (to be compensated tor by the suppression of
astronomical tithi 16 later in the monih):

2 47.49.

THE EVIDENCE REVIEWED 41
Asadha
Su Mo Ta We Th Fr Sa
1 2 3 4

Jun 21 | Jun 22 | Jun 23 | Jun 24

1 7 14/2 8 15/3 9 16[/4 10 17
S 6 7 8 9 10 11
Jun 25 | Jun 26 | Jun 27 [Jun 28 |Jun 29 fJun 30 | Jul 1
S 11 18[6 12 19]|7 13 2088 14 21| 8 1S5 22]9 16 23(10 17 24

12 13 14 15 16 17 18
Jul 2 [Jul 3 |Jul 4 |Jul S |Jul 6 |Jul 7 fJul 8
11 18 25(12 19 26|13 20 27|14 21 1115 22 2j17 23 308 24 4

19 20 21 22 23 24 25
Jul 9 [Jul 10 [ Jul 11 |Jul 12 (Jul 13 |[Jul 14 | Jul 1S
19 25 6R0 26 7R1 27 8R2 1 9R3 2 10RP4 3 11pS 4 12

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

R6 S 13R7 6 1S5SR8 7 16R9 8 17B0 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
itsown local time.

We observe that in the translation of this inscription given by
Barrett Jones (our ref. n. 13 p. 26) the locution “*bayabyamandala”
is rendered as “‘the path of the heavenly body was in the naksatia
[15:] Swati”—a version clearly owing a lot to interpretation. The
naksatra in operation has already been named in the inscription as
13: Hasta. Consequently the unnamed “heavenly body” cannot be
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 manclala
was determined at any given time. Indeed, we cxtend this
conclusion to remarking that since the compass-points of the four
mandalas lie East, Southeast, West, and Northwest, it is by no
means easy to visualise a conceptual modcl 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 bhadrawadamasa ti[th]i paficami [§]ukla-
pak[s]a wu u ca wara madankunan indradewata harmma-
nayoga.”

Bava no overlap Balava 57'31- 5'06

§7'31 59'06 0'40
26:indra ) )
11' 17 17°' 34 24"08
1S :svati

0'22 32'40 S5'06 37'38 10'12
S:pancami sukla
KY 4011 Bhadrapada # 6

AD 910 Aug 13 Mo
WU oU CA Madankunan

Indra is the devata of naksatra 18: Jyestha, which is considerably
in advance of the one in force here. The yoga Harsana (not
Harmmana) 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 phalgunamasa dwitiya krsnapaksa ma wa a
= 34
wara.
This item contains no extra data but nonethcless deserves
attention. Damais locates it in 8 March 912:

Vonija S58°'S54-28'48 Visti 28'48-42'33
45'29 42'33 40°'3S
14 :horsans )
42' 34 43'5S 46'31
[r— nl -1
1S:svati

$8'54 28'48 59'00 29°'31 0'21
'18:tritiyn krsna )
—

KY 4013 Adhika Caitra #16

AD 912 Mar 8 Su
MA WA RA Kuningan

3347 169.
34.47.49.
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This date, it can be seen, coincides with an irregular SurS adhika
that compensates for the previous Pausa which was suppressed:

Indian: Javanese:
Margasirsa Margasira
Magha Posya
Phalguna Magha
adhika Caitra | Phalguna
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 Phalguna in Java.

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

A92: 19- [sic: 834 ] phalguna masa tithi dwitiya Sukla
paksa paniruan -- brhaspati wara uttarabhadrawada-
naksatra ahirbuddha dewata §obhhanayoga.*

Balava 15'15-42'12 Kaulava 42°'12-14'0S

13'30 14°' 0S5 13'S3
23 :subba ' '
15' 15 20'43 25'] 12

26 :uttara bfm'drapada
9"59 42'12 14',13 45°' 59 17'I29
2:dvitiya sukla
KY 4013 Phalguna # 2
AD 913 Feb 11 Th
PA YR WR ¥Woatu Gunung

35 45. 43 (note vol. number).
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The yoga Sobhana is number 5, where the combination of 26:
Uttarabhadrapada and S: Sobhana occurs in Jyestha. nine months
earlier. “Sobhana” is plainly in error for “Subha™ (it the text is
otherwise secure).

A95: 837 asujimasa tithi dwitiya Sukla paksa ma po bu
wﬁralagneydeéa citranaksatra wedhrtiyoga twastade-
wata. '

Balava 57'30-25'18 Knulanvya 25'18-28'44

56'49 50' 16 43'11
F v i
27 :vaidhrxiti

31'11 28" 44 25'33
Log . v
14:chittra
57'3025'18 52'5420'21 47'39
L}

"2: dv;tiiry;;z“.sukla
Leereia e A S N

KY 4016 Asuji # 1
AD 915 Sep 13 We
M PO BU Julung Pujut

The alignment here is satisfactory, except 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 became necessary to decide whether 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 normal
lunar year. This strictness was combined with the equally
invariant rule that Asiadha was the only month that could be
doubled. With more flexibility as to which months could be
doubled, it is likely that the Javanese system might require
adjacent months both or have 29 days or both to have 30 days
from time to time—but on a distribution difterent from the one
that Indian reckoning might dictate. The consequence would be
temporary one-day disiocation from what one would predict. But
as always with minor dislocations of this kind, a subsequent
compensating difference will pull the reckoning back into phase.

A97: 341 Srawanamasa tithi dwada§i Suklapaksa
mawulu umanis somawara miillanaksatra nenrtidewata
waidhrti yoga nairitidesa.”’

Bava 54'15-14'47 Balava 14'47-46'29

54° 15 54' 37 54'08
27 :voidhriti '
52'16 57'19 1'19
T 1 1

19 :mula

42'51 14'47 46'29 17'55 49'04
12:dvadasi sukla )

S —
KY 4020 Sravana #12

ARD 919 Jul 12 Mo
MA OU CR Tolu

In this instance the elements are in comfortable alignment. The
pairing of devata Nirrti with Mula is standard. Its relation, if any
with nairitides$a is not understood.

3 4751,
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A99: 843 aSujimasa tithi paficada$i Suklapaksa wara ha
u bu naksatra uttarabhadrawada ahnibudhnadewata

dhrwayoga.*®

Visti 59'45-19'22 Bava no overlap

19'26 19'22 18' 26
12 :dhruva ! '
18'30 23'13 26'S0
Bl

26 :uttara bhn‘drupndn

$9'4S 31'12 2'22 33'13 3'

15 (purnami
— B |
KY 4022 Asuji #1S

AD 921 Sep 19 We
HA OU 3U Dukut

One could describe this as a model example.
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Java: India:
Ist Posya Pausa
2nd Posya Magha
Magha Phalguna
Phalguna Caitra
Caitra Vaisakha
Waisakha Ist Jyestha
Jyestha 2nd Jyestha
Asadha Asadha
Sriwana Sravana

A105: 849 phalgunamasa tithi paficami $uklapaksa wu
wa wr wara wuku tolu daksinadesa krttikanaksatra wis-

The alignment of the paficanga elements is comfortable.

A106: 850 Srawanamisa tithi caturdasi $uklapaksa wu

kambhayoga dahanadewata.

Bava 45°'16- 4'36 Balava 4'36-23'24
31'09 23'24 15'S1
F 1 1
1l:viskamba
45' 16 41'11 37:23
"3:krittika’

37°36 4'3631'3758'4325'5S
: : )

S:pancami sukla

——Y

KY 4029 Caitra # 4

AD 928 Ieb 28 Th
WU WA WR Tolu

ka $a wara hastanaksatra wisnudewatii §obhagyayoga.*™

Kaulava no overlap Toitila 58°'18-14'03
27'0S 25'3S 23°'04

T4 :snub!vagy-a‘
S8’ 18

0'37 1'41

T 1

22:sravana

12°'27 43'24 14°03 44'23 14'24
13 :trayodasi "sukla

—_—

KY 4029 Sravena 414
AD 928 Aug 2 3a
WU KA SA Wayang-wo yang

Here SurS does not intercalate until Jyestha 850 but the Rule of
sva 819. This puts the two

Thumb implies an intercalation in Po
calendars out of phase in Phalguna -

Ciattra (A105) and back in

phase by the following Srﬁwar_}a (A 106)

3 47.52.
¥ 47.53.

Hasta is naksatra 13, and one would have to be in the region of
the months Karttika - Margasirsa, at least three months later, tor
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 Srawana, then on the
15th of that month the naksatra will normally be Sriiwana—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 nakgsatras in one
day. Not only this, the devata named is “Visnu”, the guardian of
Srawana.*!

Given the enormous importance of the naksatras in the
business of assessing auspicious and inauspicious mements, it is
hard to imagine that this text originally read “Hasta”.

A107: 851 bais§akhamasa tithi nawami $uklapaksa -- --
ca wara purwwaphalguninaksatra yonidewata ayus-
manyoga.*?

Balava 39°'20- 7'18 Kaulava 7°'18-16'29
22'30 16'29 11'13
r12:<1.E\.ruw.\ ' ‘
24°'32 22'22 21'08 =
10:magha  11:p. phalgumi
39'20 7'18 35'29 3'S6 32'40
r9 :navami sukla ) ‘
KY 4030 Voisakha # 8

AD 929 Apr 20 Mo
MA OU CA Tolu

The pairing naksatra 11: Pirvaphalguni and yoga 3: Ayusmat did
not occur until Margasirsa 7 waning, scven months later.

In an investigation of this character it has to be assumed (at
Icast initially) that no one item is any less liable to mistake or
corruption than another. Fortunately. however, the next principle
to be invoked is that all the separatc clements in a date (all of
potentially equal status) must cohere simultaneously together.

Here the maimed weekday combination has no evidential value
‘but the naksatra 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 devatd names “are
useful as they enable us to check on the conectness of the reading of the
naksatra".

42 47.104.
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Working, now, through the year (any year) one finds that the
combination 11: Parvaphalguni and 3: Ayusmat cannot occur
except in the region of 11 waxing in Margasira or Posya. And
reversing the direction of attack, one can say that in the region of
Waisakha 9 waxing the naksatra-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. Phalguni - Yoni-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 clement 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 fragile—-that very
little more in the way of degradation in the original would have
placed the date beyond even conjectural recovery.

A108: 851 jyestamasa tithi triyoda$i Suklapaksa pa ka
ra wara julu(ng)grahacara agneyastha wi§akanaksatra
Sakragni dewata agneyamandala wyatipatayoga wairoja-
muhurtta indra parwwesa taithilakarana mithunarasi. *'

43 47.54.
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Kaulava no overlap Taitils S0'47- 5'33
20'10 20'27 21'26
21:siddhe '
50' 47 56'11
16: vaisakha 17 :anuradha
2'30 33'S3 5'33 37'27 9'34
Ir13 :trnyodnsijsukla '

KY 4030 Jyestha #13
AD 929 May 24 3u
PA KA RA Julung Sungsang

There is a substantial lean ““to the left™ in this configuration, and
the yoga 17: Vyatipata is so far 1 arrears as to be out of the
reckoning.

A109: 851 $rawanamasa tithi paficadasi éuklapz{ksa
wa u $u wara §rawananaksatra brahmadewata sobha-
gyayoga.”

Visti 25°'34-57'32 Bava 57'32- 3'10
10° 20 11'02 10'58

" 4:soubhagya )

3o

§7'33
22 :sravana
25'34 57'32 29'16 0'44 31'Sé6
— = |
1S :purnami
T ——
KY 4030 Sxavana #1S

AD 929 Jul 24 Ix
¥R 0oU SU Marakih

7'S1
—

The lean “to the left” here is relatively uniform and it would have
been useful to know whether the karana 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 $u 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.

A110: 851 §rawanamasa tithi dwadas$i krsnapaksa wi
po bu wara pusyanaksatra dewadewatii §iwayoga.*’

Gaxa 53'S2- 6'S7 Vanija no overlap
14'34 6'S7 $9'3S
1

17 : vyatipata
52'31

48' 36 4S'0S

8 :pusya
$3'5220'52 47' S8 15’ 09 42"29
- . -
28 :trayodasi krsna
KY 4030 Sravana 427

AD 929 Aug 5 We
¥R PO BU Madankunan

The combination 8: Posya 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 Srawana 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, wherc one requires 17: Vyatipata
and not 20: Siva to be in force, in such cases it is scldom possible
to decide whether this is (a) an original error in reckoning; (b) an
original error in reading a set of tuables, 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 unlikely that an “eye skip” in a set of tables would

-jump three places: Vyatipata - Variyas - Parigha - Siva;

— the words Vyatipata and Siva presumably do not look
much like each other; .

— the error is probably an initial calculation error.

Al11l: 851 bhadrawadamaisa tithi dwadasi krsnapaksa
pa wa wr wara maghanaksatti pitaradewatd parigha-

yoga. *
aulava £ itila 4 - 9
{Kaul 20' 12-47" 14 Toitiln 47'14- 5°'1
20'12 13' 02 6 20
T Rl 1l
21:siddha
8'56 S'19 2'16

—
9 :aslesa
20'0147'14 14'36 42°07 9'48
27 :dvadasi krsna '
_—

) S i
KY 4030 Bhodrapada #27

AD 929 Sep 3 TH
PA PA WR Prang Bakat

In this instance (which runs counter to A110) it is necessary to go
back one month, to Sriwana 12 waning, in order to obtain the
combination 10: Magha and 19: Parigha.

This discrepancy does not look like an error 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 information.*’

A112: same dating as A113.

A113: 851 asujimasa tithi dwadas$i Suklapaksa tung pa
$u wara satabhisanaksatra barunadewata gandayoga.™

Bava 48°'39- 4' 47 Balava 4°47-36'0S

48" 39 47’59 4618
L 1 i
10 :ganda

44' 45 48' 50 51']42

24 :sntabhisuj‘

33'13 4'47 36'0S 7°0S 37'4S
12:dvadasi sukla '
—_—

KY 4030 Asuji #12

AD 925 Sep 18 Ix

TU PA 3U Wugu-wugu

By contrast with A110 and A111 the naksatra / yoga combination
here is in good alignment.*

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
inscriptions were not experts but adopted the information according to their
greater or lesser ability to read it.

4% 47. 56.

49 We are aware that there is no clear warrant for supposing that the
"Indonesian™ system was unitary at any one tiime or unchanging over the
longer term. On the other hand, there is nothing in the evidence to indicate
what minor variations or reforms there might have been. In face of these
uncertainties, one is obliged to favour 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 Jyestha 13 21 17 -4
109 Srawana 15 4 4 0
110 Srawana 27 17 20 +3
111 Bhadrawada 27 21 19 -2
112-13 | Asuji 12 10 10 0

Such infelicities as “hastayoga” (A70) and “saubhaganayoga”
(A12) give the impression that the yoga became an unfamiliar
element. =

A115: 852 jyestamasa tithi ekada$i krsnapaksa tu pa
bu wara purwwastha a§wininaksatra aSwinodewata atig-

andayoga.”
Bava 55'21- 8'13 Balava no overlap
10°' 04 8'13 5'23
"'5.s0bhans "6 atiganda !
46' 43 48' 27 48'Sé
"liesvini '

§5'21 25'25 5S' 10 24'36 53' 44
1

I'2(>:e]u:dasi Xrsna
[T N D PPt |
KY 4031 Jyescha 425

AD 930 Moy 26 We
WA PA BU Landep

The configuration here supports Damais’ change in the name of
the sadwara from tu to wa.

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

30 47. 180.

THE EVIDENCE REVIEWED 55

A116: 853 §rawanamasa tithi da§ami krsnapaksa pa ka
[$u] wara sinta... adranaksatra ... wyatipatayoga wawa-
karana ... Swetamuhurtta. *'

Bava 48°S7- 0'17 Balava no overlap
48'57 44° 12 38'37
17: tiput'a '
0'10 0 I?-a 59'.18
" 6:ardra '

41° 10 10'07 38'46 7°1035'19
r — )
26 :ekndasi krsna
———
KY 4032 Sravana #25

AD 931 Aug 12 Irxr
PA KA 3U Tolu

This calendrical date matches with karana 26.1 Bava, not with
either 25.1 Vanija or with 25.2 Visti. 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
Asadha, thirty days earlier. But he then refused to accept a
“slippage” (décalage) of one month in the reckoning, reverted to
Sravana (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”.*

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 slippage in [the reckoning of] the

51 47.181.

52 Our Rule of Thumb charts (Appendix II) indicate that A116, of saka
853, is a long way away from an adhikamasa point, giving support to
Damais' refusal to entertain 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. actrual (astro-
nomically based) dates and not calendrically-based, civil dates.
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month” (“nous semble beaucoup plus probable qu'une crreur
dans le masa ou un décalage du mois™)

Had he been able to investigate further, he could have added
that on Asadha 10 waning the naksatra 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 argument that because the
text is a copy from the time of Majapalut, an error in the weekday
is more likely than an error in the month.

The implication here (or one ol lhun) must be that it s {ess
painful to posit a mistake or misreading of “*Su” as "bu™ than it is
to imagine a morc gross clerical error in the name of the target
month or (worse) a systematic slippage in 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.

[t must also be noted that whercas 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 naksatra and the yoga would
also have been out of kilter. But when they are taken into account,
“bu” is wrong—and so is “sinta”.
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We are therefore forced into a different line of attack. The
month, tithi, naksatra, and yoga here all form a strong and
mutually corroborative group—with which “... bu sinta’ is at
odds. If the text had read ... $u sinta”, that would have been a
solecism; but “... bu sinta”, though at odds with the rest, is
nonetheless coherent.

A117: 855 §rawanamasa tithi sastami [sic] krsna wa
po bu wara hastanaksatra ayusmandewata dhrtlyol,a

Gaxa 38'18-49'43 Vonija 49'43- 1'22
38°'18 38'42 39'46
hata '
1733

6'S2

S6°'S1
" 2:bharani
18'10 49'43 21'32 53'34 25° 48
21: shashtx krsna

KY 4034 Nija Sxavana #20
AD 933 Aug 14 We
YR PO BU Hndnnkunun

The naksatra named, 13: Hasta is far removed (by 147°) from 2:
Bharani; 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 naksatra - yoga
combination was also Hasta / Dhriti; (2) there was a time in
Srawana 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 / Dhriti, such a
day could never occur in Srawana. The entire system of

53 47. 57.
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reckoning determines that, in Srawana, if the naksatra 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 ‘1 8 15” for the Ist of the
month down to “30 9 18” for the last of the month—the tithi, the
naksatra, and the yoga in operation in the Sravana of Saka 863:

Sravana
Su o Tu We Th Fr Sa
1 2 3 1 S 3

Jun 28 [ Jun 29 | Jun 30 | Jul 1 [Jul 2 JJul 3
1 8 1S|2 9 16/3 10 17| 4 11 18| S 12 19]6 13 20
7 8 9 10 11 12 - 13
Jul 4 | Jul S |[Jul 6 |[Jul 7 [Jul 8 [Jul 9 | Jul 10
7 14 22| 9 15 2310 16 2411 17 2512 18 26|13 20 27/14 21 1
14 15 16 17 18 19 20
Jul 11 | Jul 12 (Jul 13 | Jul 14 [ Jul 15 } Jul 16 | Jul 17
1S 22 3016 23 4117 24 Si8 25 619 25 7Ro0 26 8kl 27 9
21 22 23 24 25 26 27
Jul 18 [ Jul 19 | Jul 20 | Jul 21 | Jul 22 | Jul 23 [ Jul 24
R2 1 10R3 2 11R4 3 12RS 4 13R6 S 14R7 6 1S5ks 7 16
28 29
Jul 25 | Jul 26
R 8 1780 9 18

It will be seen that in order to locate naksatra i13: Hasta (the
middle number of the three) one has to proceed to July 3, at
which time the yoga (the third number of the threc) 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 naksatra (the
second number of the three) is 26: U. Bhidrapada.

From year to year the naksatra - yona values for a given day
might vary by a couple of places. depending on whether the
moon’s motion was faster or was slower than average 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 Srawana when Hasta and
Dhriti would both fall on the same day of that month.

From this is follows (1) that the text’s vox nihili “sastami”
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 turn, on the other hand, to the match between the
soli-lunar date of the text and its wuku combination (wa po bu),
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 Jyestha and SurS locates an
extra menth in Srawana:™

Java: India:

Ist Jyestha Jyestha

2nd Jyestha Asadha
Asadha 1st Sravana
Srawana 2nd Sravana
Bhadrawada Bhadrapada

We observe that the Rule of Thumb predicts an ordinary Srawana
at this point, whereas we know that SurS observed a nija Sravana
at this same point.”> 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 ekada§i Suklapaksa ma pa bu
wara wayang grahacara air§anyastha dhanisthanaksatra

54 Cf Swamikannu Pilllai, Indian Chronology. New Delhi, 1987
Tables p. 70.

55 It will be seen in our Appendix I that we adopted KY 1033 as the epochal
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 wistikarana
neritimuhartta kanyarasi.”

Vonija 33'56-57'43 Visti 57'43-26'04
33'56 28'11 23' 15
Ly — 1
11:vriddhi

31'S8 30'09 29'21
24 'satabhisij '

29'37 57°'43 26°'04 54' 40 23' 33
11: ekudasz sukla

KY 4034 Asuji 410
AD 933 Oct 2 We
MA PA BU Yayang-wayang

To obtain 23: Dhanistha and 8: Dhriti, one has to retreat one
month, to Bhadrapada 12 waxing when the wuku was ha wa bu /
manabhil.

Kaulava 55'22-11'S9 Taitila no overlap

21' 49 15'37 10'09
" 8:dhriti ’

14' 28 11'S9 10' 24
23: dhanisMa '

5$5'22 23'25 51°'43 20’ 1S 49'04
13: truyodzns'i sukla
—_— ¢

KY 4034 Bhadrapada #12

AD 933 Sep 4 We
HA W0 BU Monahil

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 sasti §uklapaksa wa ka SO
wara mrgasiranaksatra sasidewala sobhagyayoga.”’

36 47.58.
57.47. 121.
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Kaulava 43'32-45'37 Toitila 45°37-17'59
38 37 39 S3

S:sodhana 6 atiga anda |
43'32

49' 48

'S-mrgu:n '
13' 23 45'37 17'S9 S0'29 23 03
" 6:sasti sukla
| e
KY 403S Caitxa # 6

AD 934 Mox 24 Mo
WA KA CA Wuyai

Our diagram indicates that 5: S$6bhana may be a better reading
than 4: Saubhagya, and that the alignment (5: MrigasSiras and ?4:
Saubhagya) although slow by comparison with Indian reckoning,
is at least coherent.

A120: 856 jestamasa tithi sapta[mi] $uklapaksa [pa
for] ha wa wr wara agneyastha purbaphalguni naksatra
.. bajrayoga garadikarana.*®

Kaulava Taitila Gana
24'13 25'09 25'21
T T - = T
14 :hoxrsana 15 vajna
44’ 54 S0'17 54°' 40

10 :magha 11: P. Phalguni’
33'19 5'24 37'17 8'SS 40°'17
' 6:sntti sukla ‘
—_—
KY 4035 Jyestha # 6
AD 934 May 22 Th
PA WA WR Watu Gunung

The configuration (11: Purvaphalguni and 15: Vajra with karana
7.1: Gara) lends support to Damais’ change in the sadwara 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

® 47. 182.
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(0Ogh00) and civil Jyestha #1 was consequently May 17, such that
pa wa wr fell on Jyestha 6 waxing. not 7 waxing.

A123: 8[59] caitramasa tithi dwadasi krsnapaksa ha --
-- éatabhlsanaksatra barunadewata brahmayoga kola-
wakarana.”

In order to set 24: Satabisaj and 25: Brahman in place it is
necessary to go to calendrical Caitra 10 waning, not 12:

Vonija 20° 14-38'31 Vishti 38'31- 2'43

7 09 2' 43 57'2S
= =
25 brahman |
20' 14 19' 33 17' 49
i

54 ‘;ntnbhisu‘j
9 32 38'31 7°)4 39’42 3° 54
25 dasami krsna
[P e e ]
KY 4038 Cnnru 25
AD 937 Apx 9 3Su

TU PA RA 3inta

A124: 861 weSakhamasa tithi ekada§i S§uklapaksa pa

ka wr wara marakih hastanaksatra dinakrtdewata bajra-
6u

yoga.
Vonija 41'55-54' 57 Visti 54'57-22'41
41'ss 35°37 30' 00
16:siddhi '
35'07 32'27 30'37
T 1
13 :hasta

27" 25 54'57 22'4] 50'37 18' 46
11 ekndnsi sukla

e —1
KY 4040 Nija Vaisakha #10
AD 939 May 2 TH
PA KA WR Marakih

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

39 47.156.
€0 47.60.
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Java: India:
1st Karttika Karttika
2nd Karttika Margasirsa
onto
Caitra Ist 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 was slightly less than 3
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
(Ist Vaisakha) was perforce allotted 30 days, but the normal
Javanese month (Caitra) was allotted onlv 29 days, as follows:

Java: India:

Caitra 29 adhika Vaisakha 29
WaiSakha 1 adhika Vai$akha 30
Waisakha 2 nija Vaisakha 1

on to

nija Vaisakha 10

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

A125: 8(6]3 cetramasa tithi caturthi krsnapaksa tu pa
$u wara wi§akhanaksatra sakradewata subhayoga.*'

61 47. 170.
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Bava Bolava
9' 49 2'15 S5'00
16 :siddhi
47'SS 44’ 12

"16: visakha 17 :snuradhs’
43'39 10'4638'00 5'21 32'52
- — |
19 :cathurthi hrsna
e a——
KY 4042 Caitra #19

AD 941 Mar 19 Erx
TU PA SU Yugu-wugu

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 icross time and
regions which, after all, is highly unlikely. But to detect supposed
variations from an overall norm would be bound to smack of
special pleading unless there was a lugh success rate over a long
period (as with our Rule of Thumb) ot an entire success rate over
a concentrated period.

In Indian theory there was a imidnight-based system of
reckoning and a dawn-based system. In Mainland Southeast Asia
the system was uniformly (and unambiguously) midnight-
based.” In Java it has to be taken that overall the system was
dawn-based. But if we pare down our 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 the moon's longitude is given down to
minutes of arc (just over 30 seconds ot time) and the values plainly
correspond to midnight.
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2'1S
Py

16 :siddhi
47°SS

m—
19 :cathurthi krsna

..... :
I 6a.m. (0 gh)
ig M

(4S5 gh)

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 concluston
that if parts of Java did use a midnight-based system, this
configuration was valid.

A126: 865 Srawanamasa tithi paficami Suklapaksa pa
ka so wara hastanaksatra ... §iwayoga kolawakarana '

Bava Balava Kaulava
20'58 20'2S 18'52
r 1 1
20:siva
6'16 10'29 13'31
r = =
13: Dhasta

31'06 2'20 33'1S 3'S2 34'10
0 7 1
S:pancami sukla
KY 4044 Sravana # S

AD 943 Jul 10 Mo
PA KA CA Wayang-wayang

Here the date is paficami Sukla, and civil day #5, but the karana
force is nonetheless said to be 6:1 Kaulava. In other words,
whereas this Javanese date is (civil) 5 waxing of the month, there

63 47.6@8 Hasta is the same size in both the normal and the Garga
systems. The latter therefore offers no particular assistance here.






68 SECTION THRI +

There is no kaulava karana on astronomical tithi 8 waxing, though
there is one in the second half of 8 waning and Damais indicates
(47. 183) that a confusion between wixing and waning is “'very
easy to make”. The diagram’s figures for Kaulava (58' 21 to 18’
38) indicate that it, the naksatra, and the yoga are all in place for
just over half the civil day (i.e. until 18gh38 or nearly 1.30 p.m. at
Ujjain and 3.30 p.m. in Central Java.

A130: 913 maghamasa tithi trayodas1 Suklapaksa ma u
bu wara agneyastha parbwanak satra aswi voga.”’

Kaulava 45'22-12'29 Taittiln 12'29-17'3S

25'17 17' 35 943
2:priti
40'13 36'10 31'S8 :
T B

"7 'puUNarXvasu
45'22 12'29 3932 6'3433'35
13 :trayodus'x sukla '

KY 4092 Magha #13
AD 992 Jan 20 We
MA OU BU Julung

“Piarbwa-" appears (on a stone said to be difficult to read) to be a
corruption or misreading of “punarvasu”. Certainly none of the
three “purva-" naksatras are within range, the closest being 11:
Purvaphalguni. The conjectured “aswi-"" is odd: it may perhaps be
cither a corruption of 3: Ayusmat or a confusion with naksatra 1:
Asvini .

A134: 940 pangu[na]masa tithi paficada$[i krsna-
paksa] ... rwadanaksatra baranadewata su[karmalyoga
nagaka(rana].”

67 47.61.

%% In Appendix VII we investigate some of the cases where a strange
reading appears to be the result of cross-matching between the naksatras and
the yogas.

69 47. 233,
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Naga 32'36-55'18 Catushpada S5'18-27'0S

32'36 32'S0 32'14
F 1 1
25 :brabmeon
25°'07 30'15 34'19
1

26 :uttara bhn'dxapndn
23'18 SS5'18 27'0S 58°'34 29'46
%:nmvtsya ' '
———}
KY 4119 Phalguna 430
AD 1019 Mar 9 Mo
PA OU CA Julung Pujut

Damais indicated that this text is full of errors (“fourmille de
fautes”). He supplied krisnapaksa on the strength of Naga
karana™ and arrived at 9 March 1019.

The yoga 7: Sukarman, however, is completely oft line,
whereas 24: Sukla could be brought into play. The devata Bariina
attaches to 24: Satabisaj, not to 26 U. Bhadrawida.

A135: 943 kartikamasa tithi caturthi krsnapaksa tu wa
$u wara landep purnnawasunaksatra Subhayoga
wawakarana.”

Bava 52'26-12'32 Balava 12'32-44'S0  Kaulava

52'26 5$3'16 5§3'26
22:sadhyn = 23 swWha

40'0S 46' 04 S1'16
6 :axrdra "7 pPunarvasu ;

40'04 12'32 44'S50 16'56 48'47
r O . 1
19 :cathurthi lkxsna

| —Y

KY 4122 Korttiks #18
AD 1021 Oct 27 Fr
TU WA SU Landep

The weekday combination (tu wa $u) and the karana Bava are in
conflict here with the calendrical date (3 waning), the naksatra 7:

79 Many karana 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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Punarvasa 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 start of astronomical tithi
4 waning (civil 3 waning) were 210° for the sun and 66° for the
1ioon, then giving them a separation of 216° (the start of karana
19.1 Bava) and a yoga value of 276°:

C ORI ¢
66 210 276 T
} a $ e Ry
0 80-93 293-306 360
PuURArVRSU subha

At the start of the next day the valucs were 211° and 79°,
respectively:

C ONN
79 211 290 T
L ' : - a
0 8093 293-306 360
punarvasu subha

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 separation would then be 231°,
which would make the karana 20:1 Kaulava, two places ahead of
karana 19.1 Bava.
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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 Punarvasi
and Subha on the one hand and karana Bava on the other, could
well go undetected.

A136: 944 cetramasa tithi caturda$i krsnapaksa wu pa
ang wara balamuki krtikarananaksatra dahanadewata
ayu[s]m[an]yoga wanijakarana.”

28.2 Vanija . ..  30.1 Naga 30.2 Catuspada
19'02 16'30 15' 00
" 1:viskamba | ) ... 3 ayusmat
2'08 3'41 6‘129
27 :revoti ’ .. 3 karttika

§5°' 29 S¢' 32 58']48

—_—
KY 4123 Caitra #29
RD 1022 Apx 3 Ty
WU PA AN Bolamuki

The dislocation already observed in A135 is dramatically more
marked in this case, there being a dislocation on the face of it of

some four days, i.e. between vanija karana “to the left” in the

diagram and, say, naksatra Krittika “‘to the right™.”

72 47.64.

73 In distinction to the Thai record, the naksatras are never presented
numerically in the Indonesian record, but of course both they and the yopas
(as also the karanas) must be initially defined numerically, and all three
clments have a fixed numerical order.

Suppose that a text specifies naksatra [19:] Miald and also specifies
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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sae || Cax | Vais | Jyes | Asal | Snv | Blod | Ay | Kt | Mg | Pawh | Mbgh | Paal | AD | 28
1283 |1 A 1361 | 4
1284 |2 1362

1285 |3 1363 |4,
1286 |4 B . B 1364

1287 ]s , 1355

1288 | ’ | 1366 | 3
1289 17 } | e —— R %7

1290 ls I | 1263

1201 | | ] D 19 |5
1202 | 10 ‘ 2 { ,' f lmo

1293 | 11 l . i “ 1 : 1371

1294 12 P ' E eE : - 572

1295 |13 '{ E [ i Ima

1296 | 14 [ ( ’ |1374 1
1297 | 15 F ! ! trl ! |: 1375

1298 | 16 | i ! j : ! | 1276

1299 | 17 | | & e e
1300 | 18 [ 5ei L. ! lma

1301 |19 | :—| | ‘ ' [ 1279

——A191 (p. 200): [1289] Asuji 28 = 22 Oct 1367 ma ka Su bala.
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sska Csit | Vais | Jyes | Asad ISnv IBM [ i | Ko Mg [P [nogr [ 2a | aD [0
1302 |1 T IS RN ST 1390 | 4
1303 |2 1381

1304 |3 5 1382 | g3
1305 |4 pmi il 1383

1306 |S : 1384 | g5
1307 |6 c |1ses

1308 |7 ‘3-_:1::-;‘::::::::125 138

1303 |8 1387

1210 | e D 1388 | 4,
e pe 1289

122 i . | i ; 1390

1313 | 12 T g T E 1391 | 33
131 | : 1392

1215 | 1e ! 1393

215 || F Fyooot l 1394 | 5
1317 |16 A ! 1395

Ble |17 6 1396 |33 .
1310 | 18 G Wy ' 1397

13z |19 ’ 1398

——A192 to A203 are too fragmentary to be of use.
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shka || car | Vsis | Jyes [ Assd |env | Bhad | Asy | Kart [Marg [ Paush | DMbgh [PAa | AD 228
1321 |1 Si.:‘...:,:...‘::.:::,1::::::::::::::A:::,:::!A ksaya 1399 | 15
1322 |2 | adhiks : 1400
1323 |3 1401 | 45
1324 | ¢ B n- 1402
1325 | S ?i 1403 | 45
1326 | € c | 1304
1327 |7 ’_‘“'(':‘, 1405
1328 |8 1406
1329 |9 : (p) i 1467 | 4y
11330 10 D- i ! 13
1331 | 11 i i 1403
1332 | 12 w4
1333 | 13 1411
1839 | 16 P -
1385 | 15| [F] F :.-;;:::::‘:::33 ! ‘ 112 i
1336 | 16 i 1414
133 |17 G 115 |,
1338 |18 ' : 1416
1339 | 19 ‘ 1417

A204 (p. 84): 1327 Asadha 24 =21 Jun 1405  [wa) pa ra dungulan. This is SurS adhika
Asadha and so ought to be Javanese Jyestha because of the extra month in Phalguna. There is
nothing to corroborate or challenge the weekday combination.
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Ii saka 'Dl car | vais D aypes [ asad [snv [ maat | Ay | ke [1iwg [Pown | pnga | pral [ 4D

|1340 ! 1 ] ’ } :f-.;E:.::::':‘,‘.':.,.:::;@'::_:: i !A — A206 lhmp atlm’k&llqlg

1341 !5 | | | l | i | a0

1342 !3 Pl T [ [0 |
1343 !* I | [ s | [ Eomyo | Jioat |
1344 |5 i ] ) ] l |1422

1345 | ¢ I | | 1423

1346 |7 ! cmy 1424

1347 |9 | ;;| s |
1348 |9 T L o b } B 5
oqq | [ % | | ‘ I 11427 :
1350 ‘ : I : : ! lx-m

@51 |l ; L L E . wf | I
1352 |1 | [ ‘ [ 1420 N
13sa | o | | | BN
15545 F ! Fa | |1432

1355 | 18 i ; i i || 1022

1356 IW | ’ : 6 [1434 32 .
1357 |18 | | s " ‘ [ 1435

1358 | 19 I | 1

——A206 (p. 84): 1340 Pausa 5 = 3 Dec 1418 paka $a wuye. This is SurS Margasira. There is
nothing to corroborate or challenge the weekday combination.
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saka || car | Vais | Jyes l Azl Ii\-‘mv l Bhad | A5y | Kwt |Merg |Pawsh | Msgh [ Fhal | AD | 2p
ase | 1 1 A . A 1457 | 4
1360 |2 1438

1261 |3 1429 | 4,
1262 | 4 B E w: 1440

< 1441

13564 | 6 c 14492 | 5
1265 | 7 ‘m 1443
1366 | & s 1444
1367 |2 D 1445 | 5,
1365 | 10 DA : 1448
j 1 7 ? ; ; é Az 1447
i iz i . ac 1448 | 45
1571 | 1449

1372 14 1450

A I e : W1 [
174 | e T 1452

! R R Y RN DU RN SR Bt S

1375 | 17 [s] 1433 | 44
1276 | 18 Gm 1454

S |

1377 | 19 1 1455

——A207 (p. 85): 1369 MargaSirsa 15 =22 Nov 1447
koweraparwwe§a wawakarana.

tu u bu rohininaksatra sadyayoga
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siea [L] caw | wais | ayes [ At | sy | Baa | A | Rat |Mag [Pecd | tmgd | Paa | AD |
1378 |t A ......:::!::IA | 1456 | 35
1379 |2 5 1457

1380 |3 1458

a8l | s sml 09 |
1382 |5 . 1460

1383 |6 c 161 |55
1384 |7 cm: 1462

1385 |8 : 1463

138 |9 | D D 1464 | 55
1387 | 10 B 1485

1263 | 11 : 146t

1389 12| e LIEJ i B : 1967 |
1390 13 i 146¢ .
1391 | 14 1469 | 4,
1302 [ 15| F Faooos | i ; 1470

1393 | 16 ' 1471

1394 | 17 G | 1972

1395 | 18 A200 1473 | o
1396 | 19 1474

Margasirsa.

A209 (p. 85): 1395 Vaisakha 18 = 14 May 1473 ma ma su malanaksatra Subhayoga
wanijakarana. This is SurS adhika Jyestha but Javanese Vaisakha because of extra month in
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ssa [OJ] can | vois [ dyes [Asad [ s [Emd | Asvi | ket [ by [Push [mmga [maa Jap [
1397 |1 RIS A ghA ksays [aidika 1475 | ,,
1398 |2 . 1476

1399 |3 1477

1400 |+ B - 1478 | .
o1 |5 ) |
1402 |e C '1480 22
1403 |7 | Cwito [ 1421
04 |5 | | 1452

5 |.; P ST SR B D |1483 “
14906 ‘m t |1434
BT | . ‘ 1 1145:5
R . 210 E m: ! fres o
Praos |1 | [ 1497

1410 | 14 | (6] e |3
Vists Js I F ay |148'3

P e | | i i Imu
e | | i | | | 6 [ |4
1414 |18 IEFREE [ 1452

1415 ]19 ] | |1493

——A210 (p. 86): 1408 Jyestha 10 = 11 Jun 1486 ma pa ra citranaksatra. This is SurS Asadha,

and the Rule of Thumb intercalation falls one month too late to accommodate the discrepancy.
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APPENDIX III: NAKSATRAS. YOGAS, AND RASI

In the table opposite we map the naksatras, the yogas and the rasi
against each other.

Since there are 27 naksatras, 27 yogas and only 12 rasi several
naksatras 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.
Mriga$iras, 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 pointout, at
need, that when the extent of a naksatra or a yoga is expressed in
minutes of arc, the value is an auspicious 800'.

[t did not escape their notice, either, that four lots of naksatra
cycles and nine lots of rasi cycles both give a total of 108, another
very powerful number.

NAKSATRAS, YOGAS, AND RASI

195

naksatia extent (°) yoga rasi (°)

1 Asvinl 00:00-13:20 Viskambha | Aries O

2 Bharani 13:20-26:40 Priti

3 Krittika 26:40-40:00 Ayusmat Taurus 30
4 Rohini 40:00-53:20 Saubhagya

5 Mrigasiras 53:20-66:40 Sobhana Gemini 60
6 Ardhra 66:40-80:00 Atiganda

7 Punarvasu 80:00-93:20 Sukarman Cancer 90
8 Pusya 93:20-106:40 Dhriti

9 Aslesa 106:40-120:00 | Sila

10 Magha 120:00-133:20 | Ganda Leo 120

11 P. Phalguni | 133:20-146:40 | Vriddhi

12 U. Phalguni | 146:40-160:00 Dhruva Virgo 150
13 Hasta 160:00-173:20 Vyaghata

14 Citra 173:20-186:40 Harsana Libra 180
15 Svati 186:40-200:00 Vajra

16 Visakha 200:00-213:20 Siddhi Scorpio 210
17 Anuradha 213:20-226:40 Vyatipata

18 Jyestha 226:40-240:00 Variyas

19 Miila 240:00-253:20 | Parigha Sagitt. 240
20 P. Asadha 253:20-266:40 | Siva

21 U. Asadha 266:40-280:00 | Siddha Capric. 270
22 Sravana 280:00:-293 20 | Sadhya

23 Dhanistha 293:20-306:40 Subha Aquar. 300
24 Satabisaj 306:40-320:00 | Sukla

25 P. Bhadra. 320:00-333:20 Brahman Pisces 330
26 U. Bhadra. 333:20-346:40 Indra

27 Revati 346:40-360:00 | Vaidhriti




APPENDIX IV: KARANAS

We see in the table opposite that the first tithi consists of karana
“kimstughna” from 1 to 6 degrees and of karana “bava’™ from 7°
to 12°.

The first karana and the last three in the list have non-repeated
names: the intervening karanas use the same set of scven names
eight times.

KARANAS

1:1-6(°) kimstughna || 16: 181 -186 viillava
7-12 bava 187 -192 kaulava
2:13-18 valava 17: 193 -198 taitila
19 - 24 kaulava 199 -204 gara
3:25-30 taitila 18:205-210 vanija
31-36 gara 211 -216 visti
4:37-42 vanija 19: 217 -222 bava
43 -48 visti 223 -228 valava
5:49 - 54 bava 20: 229 -234 kaulava
55-60 vilava 235 -240 taitila
6: 61 - 66 kaulava 21: 241 -246 gara
67-72 taitila 247 -252 vanija
7:73-178 gara 22: 253 -258 visti

79 - 84 vanija 259 -264 buva
8:85-90 visti 23: 265 -270 vilava
91 - 96 bava 271 -276 kaulava
9:97 -102 valava 24:277 -282 taitila
103 -108 kaulava 283 -288 gara
10: 109 -114 |taitila 25: 289 -294 vanija
115-120 gara 295 -300 visti
11: 121 -126 | vanija 26: 301 -306 bava
127 -132 visti 307 -312 valava
12: 133 -138 | bava 27:313-318 kaulava
139 -144 valava 319-324 taitila
13: 145 -150 | kaulava 28:325-330 gara
151 -156 taitila 331 -336 vanija
14: 157 -162 | gara 29: 337 -342 visti
163 -168 vanija 343 -348 $akuni
15: 169 -174 | visti 30: 349 -354 naga
175 -180 bava 355 -360 catuspada

197



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:!

Since we have no reliable guide to Javanese practice, we may
resort for comparison to the Mainland practice which is
comprehensively understood. The rulcs 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 Jyestha
11 times in 57 years.?

! In an Indian context it is not quite correct to talk of calendar days, but
some term is needed to make a distinction between the 30 astronomical
tithis that make up the lunar month and the lesser total in o month where
there are more suppressed (ksaya) tithis and there are repeated (adhika) tithis.
The distinction is needed because it is widely recognised that. confusingly,
the Indonesians applied the term "tithi" not to the astronomical value of that
name but to the civil (calendar) days in their scquence.

If the astronomical tithi in a given month happened to progress 1-2-2-3,
then astronomical tithi 3 would fall on civil day -4 if the tithi progressed |-
3-4-5, then astronomical tithi 5 would also fall on civil day 4.

The table uses SurS True reckoning, because in those cases where the
Indonesian record is in phase with SurS and has an adhikamaisa in common
with it, the agreement is with True reckoning, not Mean reckoning.

2[n 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".

THE LENGTH OF THE LUNAR MONTH 199
— o S S BB e R N = = N B R L - M
3 * N x| ¥
oy
P
5 * * * * * ¥ *
-
9 » * * £ * s
]
Ay
g
2 % * | * | * * * *

* * *
3 N * * + | =
z * | * * | = * * "
*
3 > | * *| . * ¥ <
2
Bl o« | %] ¢ " * < «| = « | * . N
w ¥ ¥
A * %
clP * * * % - o]
£ *ox 2l = = =] * | = * L I
E ;
*

3 * * * * *
S * s
Al e | | x| x| | = > * x| =
S F
Ol =~ | w]eo|elw]|lelcle|ls|2|=2|d]|2|z2|e|r]|e]|2
% > = <~ [ard b 4 w =3 @x o

hany [ ng (=4 -t N Faz] T v o o
SR R & & 2 2RI B 8 2 8 8 & 8




200 APPENDIX V

* the alternate months Vaisakha, Ashadha, Bhadrapada ... shall
have 30 days in them (and 7 times in 19 ycars the extra Ashadha
month will also have 30 days in it);

* where a month is required to have 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).® 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.*

3 The placement of the smaller total would depend upon which of the
three sequences was thought to require only 3 extra days, not 4 extra days.

* The system is. of course, based upon calculation not observation, but
it is nonetheless deduced planetary behaviour that determines the
distribution. In the Mainland equivalent (and. by supposition. in the

Indonesian equivalent) on the other hand, a second-phase manipulation of the
data (a mathematical averaging) was put in place that made the procedures
more tractable. Both modes require a distinct level of expertise, but the
"mathematical” model removes a certain amount of tedium from the
operations. More importantly, it also absolves the operator from needing any
conception at a theoretical level of how to proceed.

THE LENGTH OF THE L.UNAR MONTH 201

With reference to the 29-day months (*), the chart indicates
(cxtreme right) that there are sixteen years in which six of the
months are so organised and that all the years containing an extra
month fall into this class. The three other years have only 5 29-
ay months.

Thus, in the whole cycle of 235 months, 124 months have 30
days in them and 111 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.’ 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.®
And though, on the evidence, we cannot deduce exactly what that
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.’

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.

¢ 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
calendrical system would first be subject to simplifications of the kind
demonstrable in the Mainland system.

7 We do not isolate the frequent one-day difference to this factor alone: 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 be a lag
not an excess. Where one anticipates that the day will be 1« Wednesday, if it
is not a Wednesday it is more likely to be a Tuesday than to be 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 be 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 balince between precise
astronomical accuracy and arithmetic averaging.

The expedient can be seen at work in the Mainlind system,
where the astronomical tithi (which even so was closely observed
for astrological purposes) might lag bchind or accelcrate 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 the mathematical model
maintain a more or less harmonious relation with its astronomical
ancestor must have meant, we consider, that the solution provided
to, or adopted by, Java had some ftamily resemblance to the
Main!and mode. But with onc ycar, nincteen years, or fifty-seven
years as the various scales of reckoning, one would need tather a
good indigenous treatise or an extensive st of tables to recover all
the details.

APPENDIX VI: WHAT DOES *“-RASI SIGNIFY?

rasi sign longitude (°) | time to rise
(ghatika)
Mesa Aries 0-30 5
Vrisabha 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 Capricom 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 naksatra, the yoga, and
the karana (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 position
implies that it is a late addition to the procession of terms® or that it

8 This 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.” Since saka
year, the largest element, heads the procession, then the smallest
element (lagna / muhurtta / time of day) can properly bring up the
rear.

Just as the naksatras 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 tlic zodiac that is currently
in the ascendant. Prima facie onc would have a strong
presumption in favour of the latter alteirnative—the ascendant sign
rather than the solar longitude. The cvidence, however, is far from
uniform, and in what follows we examine it case by case.

In the following listing (ordercd by Damiis item number and by
page number in BEFEO, vol.47), we give (a) the longitude of the
sun in degrees as dctermined by the given date; (b) the longitude
of the rasi named; (c) the time, in ghatika, during which that rasi
would be on the eastern horizon;" (d) the time, in ghatika, implied
Ly the muhiirtta, when it is specified." In a modified version of

9 Some early inscriptions, such as Al (. saka654 Karttika 12 waxing),
such to "lagne khumbhamaye", but with insufficient ancillary detail to be
used in this analysis.

10" Since the Indonesian system of assigning values to the lagna is not
known, we have adopted the common Southeast Asian system., which is
known and is still in use. It is highly schematie and oo sensitive to
differences in geographic latitude. We consider tins not to be . bar to its use.
since the authorities tell us that the Indian mode of reckomng was itself
based on the mythical island of Lanka (not Ceylon), positioned on the
equator and at the meridian of Ujjain. We may add that even 1f some precise
latitude (say 8°S) were adopted for Indonestan data, the time ditterences
would not be substantial.

" In this part of odr investigation it is necessary to convert Ujjain Local
Time to a notional Javanese time (here basced on 110°E), in order to bring
the timing of the astronomical components ot the dates into line with the
local muhartta times. We emphasise that the seemingly precise 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.'?

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 A116: 135°) lies
within the given rasi (120-150°), then the rasi potentially
represents either the longitude of the sun, or the ascendant (the
ligna) , or both;

(2) if the sun’s calculated position (e.g. in A161: 164°) lies
outside the given rasi (330-360°), then the rasi may represent the
ascendant but cannot represent the sun’s longitude;

(3) if the time it at which the rasi is in the ascendant (¢.g. A116:
56gh47 to 2gh27) also embraces the time represented by the
muhurtta (2gh- 4gh), then the lagna time and the muhurtta time
will represent the ascendant.

(4) if the time at which the rasi is in the ascendant (e.g. E90:
31gh22-36ghl5) is in conflict with the muhtirtta (12-14gh), then
something is amiss.

In E90 the sun’s calculated position is found to be 228° (18° of
Scorpio); but the rasi named is Cancer (90-12()°), whose rising

assigned are merely a consequence of the calculation procedure where it
would be invidious to round the values, not least because one has no guide
as o how much leeway might be given to them.

2 Our use of ghatika here (60 lots of 24 mins based on dawn fixed at 6
a.m.) not clock time (24 lots of 60 mins based in midnight) gives emphasis
to those occasions where the given element came into operation before the
start of the day current. Thus with A129 the relevant timexs for the rising of
risi Singha are 56gh47 to 2gh47 since it began operation late on the
previous day (i.e. at 22:42 hours by Western reckoning). With A188. on
the hand, the times for the rising of Kanya are 512h07 to 58gh00, indicating
that it rose just before the dawn of the day following.
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time is 31-36gh. The supposed muhirtta, however, is 12-14gh.
This is incoherent.

If the auspicious time were indeed 12-1-1gh on a dav when the
sun was at 228° (and so well outside the runge of the 1isi--90 to
120°), what would be the point of specilying therasi (31-36gh) if
it failed to embrace cither the sun’s position in the heavens or the
auspicious time of day?"!

The Texts:

A116 (p. 181): 853 Srawanamasa tithi dasami krsnapaksa ... adranaksatra ...

wyatipatayoga wawa karana ... Swetamuhurtta singharasi.
sun: 135 rasi: 120-150  56gh47-2¢h27 mubhirtta: 2gh

——
17 :vyatipata
P———

6 :ardra <nds Sgh23
bava

P—————
e‘}uadasi krsna

|

2gh0  sweta Degins
2gh27 singha ends

Our diagram here indicates that since §weta 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 karana, through
Ardra naksatra, and through Vyatipata yoga. The data. in short, is
coherent. What it does not tell us is whether Singharisi is in fact
intended as the lagna or whether it is merely the rasi in which the

¥ 'We cannot invoke the moon in place of the sun here. since the
moon's declared position in naksatra Karttika (20-40°) also precludes it from
the reckoning.
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sun happens to be."* For Singha clearly to have been the lagna
here, the sun’s longitude would have needed to lie outside that
sign.

A118 (p. 58): this item is too disrupted to be used.

A129 (p. 183): 888 srawanamasa tithi astami [krsnapaksa)
rohininaksatra ... harsanayoga wijayamuhdrtta ... kolawakarana
singharasi.

sun: 136 rasi: 120-150 56gh47-2gh47 muhirtta: 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 muhartta 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 muhiirtta at 20gh0O and the lagna would be
then be Scorpio.

o s ——
14 :harsana 23gh27
4:rohini 37g209

23:ashtami kKrsna
Jerrennrneeninnens —

singha _‘ [ Vijaya 20gh00
ends 6gh1?

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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A139 (p. 65): 954 karttikamasa tithi pancadasi sSuklapaksa
bharaninaksatra siddhayoga walawakirana ... mrcchikara$i
lagnaswetamuhurtta.

- sun: 205 rasi: 210-240  1gh10-7ghSS  muhartta: 2gh

16: 5iadhi
P S———
2:bharani

dalava

15 :puxnun[\i
—

vrschika stants 1ghli0 ] 1 swets ¢nds 4gh

The intended yoga here appears to be 16: Siddhi, not 21: Siddha,
though even then the yoga and the Karana are wcell out of
alignment. The sun is also substantially (five days) short of falling
within the rasi

The word-break 1s rendered as “mrcchikarasi /
lagnaswetamuhurtta”, but despite the obvious disruption in the
data, one is strongly tempted to read the text as “mreclitkarasilagna
/ $wetamuhurtta™.

AI155 (p. 72): [10]81 asujimasa tithi dasann sukla
Srawananaksatra... Siwayoga ... tilarisi.
sun: 175 rasi: 180-210  0gh55-7¢ghSS  muhurtta: n/a

Here the same reasoning applies as was used for A129—the
sun’s longitude is too small to be represented by the rasi. On the
other hand, even if Siila is read in place of Siwa, the diagram
indicates that rasi Tula has ceased operation long before yoga Siila
comes into effect:
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"g:dhriti " 9:sula '
begins 43gh24

22 :sravana

P—————
10:dasami sukla
e

I tula ends 7g\SS

A157 (p. 146): [1091] [bhadrawada] misa tithi dasami suklapaksa
--naksatra ... atigandayoga tetilakarana ...kanyaras$i.
sun: 155 rasi: 150-180  58gh50-5gh50 muhurtta: n/a

e m————
6:atiganda

————

21:uttarz asadha

(———————
11:ekadasi sukln
——

I— kanya ¢nds SghS0

With no muhirtta to provide an additional check, the rasi
represents both the sun’s longitude and the lagna.

A160 (p. 75): 1104 asa[dha]Jmasa tithi paiicadasi Suklapaksa ...
[naksa]tra ... brahmayoga wistikarana ... mithunarasi.
sun: 81  rasi: 60-90 57gh52-0gh52 muhartta: n/a

[ —
25 :bratimen ends 32gh45
19 :mula

vistibegins 18gh47

L mithuna ends 00ghS2
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Here the rasi, the yoga, and the sun’s position all overlap, but are
at odds with the karana named. This suggests that the sun’s
longitude, not the lagna is intended.

A161 (p. 75): 1107 bhadrawadamasa tithi paficadasi Suklapaksa ...
purwwabhadrawadanaksatra ... wrddhiyoga wistikarana ...
minarasi.

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:vriddhi
¢
P. Bhadrapada ends 14gh47
visti ends 3gh29

15 :purnoami

1 mina ends 40ghoo

A163 (p. 76): 1116 bhadrawadamasa tithi trayodasi §uklapaksa ...
taithilakarana... dhrttiyoga srawananaksatra ... tularasi.
sun: 152 rasi: 180-210 6gh17-13gh17 muhartta: n/a

Here the naksatra is Sravistha (Dhanistha), not Sravana and the
configuration indicates that the rasi represents the lagna:
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[ ———
8:dhriti

23 :sraviste
taitila starts S7gN08

S S —
13 :trayodasi sukla
—

[ tuls ends 13gh17

A166 (p. 77): 1122 we$akamasa tithi paficami Suklapaksa ...
punarwwasunaksatra ... $lilayoga wawakarana ... karkatarasi.
sun: 26 rasi: 90-120 7gh50--12gh50 mubhdrtta: n/a

[r———
9 -<uln stants 1gh02

7 :punarvasu stants S6gh12
bava ¢nds S4gh07

Pr———
S:pancami sukla

[ karkata starts 7gh50

Here there is a discontinuity between the end of the karana and the
start of the rasi, consisting of some five and a hall hours.
However, the diagram clearly suggests that the riisi represents the
lagna (or rather that it does not represent the sun’s longitude).

A169 (p. 123) : 1[1]26 karttikamiisa tithi paficadasi Suklapaksa ...
wawakarana Siwayoga ... mrcikaras$i.
sun: 223 rasi: 210-240  57gh47-3gh35 muhartta: n/a

20: siva
S
3: kanttika
dava starts 47gh13

11s
mrechika rasi starts S7gh47
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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.

A170 (p. 150): 11{27} marggasiramisa tithi sasti Suklapaksa
wyatipatayoga ----karana ... makararasi.
sun: 232 rasi: 270-300  6gh22-Ygh!2  muhiria: n/a

The evidence here is stight, but the sun is clearly not is the rasi
named.

E90: 1177 marggasira masa tithi paiicadasi Suklapaksa... adra

nakgatra ... indra yoga karkkata tiisi ... wiswabasu muhurtta

wawa karana."” :
sun: 228  rasi: 90-120 31gh22-36gh15 muhartta: 12gh

26 indrn | ends 49ghS7
6 :ardra ends 17gh32
bava ends 10gh50
1S :purnami

1 L karkata stants

muluntta ends 31gh22

14gh00

The element out of kilter (by a considerable amount) is the rasi.
No obvious emendation suggests itself.

Al171 (p. 197): 1170 [read: 1186] asujimasa tithi paficami
Suklapaksa ... uttarasadhanaksatra ... gandayoga ... walawakarana
mrcchikarasi.

'S The tally here is with SurS Pausha. unplying a difference in
intercalation, not an error in the month name.
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sun: 179 rasi: 210-240  7gh12-13ghl12 muhurtta: n/a

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 risi
named, so that the rasi cannot represent the sun’s longitude.

A172 (p. 78): 1188 maghamasa tithi trayodasi Suklapaksa...
puspanaksatra ... Sobhanayoga barunamuhdartta ... tetila karana
kumbharasi.'*

sun: 285 rasi: 300-330  58gh00-2gh00 muhurtta: 26gh

—————
S :sobhana
8:pusya
taitila begins 29gh27

[ S——
13 :txayodasi sukla
—_—

kumbha ¢nds 2gMOJ L baruna begins 26gh00

Here the rasi tallies neither with the muhurtta nor with the sun’s
longitude.

A173 (p. 78): 1191 karttikamasa tithi paficami Suklapaksa ...
uttarasadhanaksatra ... gandayoga ... walawakarana mrccikarasi.
sun: 213 rasi: 210-240 6gh17-12gh17 muhurtta: n/a

———
10 :ganda

Pr————
21:uttara asadha
valava begins 4gh02

p—————
S:pancami sukla

T— mrechika stans 6gh17

16 The date equates with SurS Phalguna.
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This appears to be a dawn ceremony, conscquently the rasi named
represents both the lagna and the sun’s longitude.

A174 (p. 79): {1211} mase casujisamjnake paficamyam
Suklapakse ... karane wistisamskrte anuridhe pi naksatre somye
caiwa muhirttake saubhagyayogasambandhe
tulara§yabhisamyute.

sun: 172 rasi: 180-210 1gh37-8gh37

Taking the muhirtta 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 “sveta™ as the
muhartta). On the strength of this onc concludes that the text

intends the sun’s longitude which is moving towards Tula. In this-

heavily sanskritised text the final locution, “tulirasyabhisamyute™
implies a close conjunction with Tuld, but the sun, as we see, is
still over one week sort of reaching the start of that sizn and the
Autumnal Equinox.

A177 (p. 79): 1216 bhadrawadamasa tuthi paiicami krsnapaksa...
rohininaksatra ... siddhiyoga werajyamuhurtta ... tetilakarana
kanyarasi.

sun: 162 rasi: 150-180  56gh57-3gh57 muhtrtta: 10gh

vt v oean |
16: sidd\a

——
4: rolini

taitila degins 6ghsS
e —
20:pancami  krsna
——

I [ vairaja degins 10gh
kanya ends 3ghS57

The interval of 6 ghatika is large enough to suggest that the sun’s
longitude was intended here.
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A179 (p. 108): 1227 [nija] waiSakamasa titthi paficadasi
krsnapaksa ... rohininaksatra ... Sulayoga sdwitrimuhurti...
nagakarana wrsabharasi.

sun: 57 rasi: 30-60 Ogh10-4ghO0 muhartta: Sgh

9:sula

P—
4: rohini
nags starts 13gh47

]]. savitri stants Bgh
vrsablha ¢nds 4gh

Even if one retreats one day, the alignment here 1s not convincing.

A180 (p. 81): 1245 marggasiramasa tithi panicadasi suklapaksa ...
adranaksatra ... brahmayoga wijayamuhurtta ... wawakarana
mitunarasi.

sun: 225  rasi: 60-90 28gh47-31gh47 muhurtta: 20gh

[r—
25:brabuman ends 32gh41

6 :axrdra
bava ends 27gh03
15 :purnami

[[ mithuna starnts 28gh47
vijays starts 20gh

The month here equates with SurS Pusya. The relative closeness
of the rasi to the muhiirtta, as compared with the sun’s longitude
points strongly to the lagna being intended.
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A 181 (p. 109): 1246 Srawanamadsa tithi panicadas$i Suklapaksa ...
{dhanista)naksatra ... mahendramandala [Sobha]lnayoga
bhojya[mu]hrtta ... wistikarana makararasi.

sun: 127 rasi: 270-300 29gh22-32gh22 muhurtta: 7?

r————
S:sobhana «ads 12g\S2
23: Bunista ends 41gh22
visti
*
15 :Euxnumi

blaga stants 2881\][ makara starts 29gh22

The alignment here is rather poor, but points away from the sun’s .

longitude.

A183 (p. 82): 1252 bhadrawadamasa tithi paiicadasi krsnapaksa
. uttaraphalguninaksatra ... - - yoga sawitrimuhurtta ...
nagakarana kanyarasi.
sun: 164 rasi: 150-180 56gh42-3gh-12 muhartta: 8gh

P—————
25 :brabman

P ——

12:uttara phalguni

P———
30 ‘amevasya

] [ savitri stants 8gh

kanya ¢nds 3gh42

On this occasion the gap of just over 4 ghatika favours solar
longitude, not the lagna.

A 188 (p. 83): 1280 srawanamasa tithi pratipada Suklapaksa ...
pusyanaksatra ... bajrayoga rodramuhurtta ... niigakarapa
karkkatarasi.

sun: 99  rasi: 90-120 58gh40-3gh40) muhirtta: Ogh

WHAT DOES “-RASI SIGNIFY? 217
1S :vajra
8 :pusya

naga ¢nds 32gh42
Il

T L
30 :amavasya
_

ridn eads 2gh ] [ karkata «nds 3gh40

If one excepts the displacement in the karana value, the evidence
againpointsin both directions.

D65 (p. 127): 130{5) maghamasa tithi paficam1 Suklapaksa ...
asSwininaksatra ... Subhayoga ... balamuhurtta walawakarana
mesarasi.

sun: 302 rasi: 0-30 8gh42-13gh42 muhirtta: 18gh

p—
23 :subba

27:revati Vvalava starts S6gh42

S:pancami sukla

mesa ends 13gh42J ['blh starts 18gh

The sun and the rasi are again sufficiently distanced, and the rasi
and the muhartta sufficiently close, to indicated that the lagna is
intended.

A207 (p. 85): 1369 marggasiramasa tithi paficadasi Suklapaksa ...
rohininaksatra ... sadyayoga ... Sakragnimuhurtta wawakarana
wrsabharasi.

sun: 233 rasi: 30-60 23gh10-27gh10 muhartta: ?724gh
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e —a———
22 :sadhyn

4:xrohini
bava ¢nds 38gAJ8

1S :purnami
— —

1 vrsabha ents 27110
sakra ends 26gh | PN g

Here the sun is again far removed from the risi named, and if
“§akragni” represents $akra, then the muluirtta time and the rasi as
lagna are in reasonable proximity.

Summary:
longitude | lagna

All6 853 * *
Al18 855 ? ?
Al129 888 1

A139 954 *
Al55 1081 7k
Al57 1091 * *
A160 1104 *

Al6l 1107 *
A163 1116 *
A166 1122 *
A169 1126 *
A170 1127 7%
E90 1177 ? ?
Al71 [1186] *
Al172 1188 ? ?
Al73 1191 * *
Al74 [1211] 7

Al177 1216 *
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Al79 1227 7*

A180 1245 *

Al181 1246 *

A183 1252 *

A188 1280 * *

D65 1305 *

A207 1369 *

Of these twenty-five instances E90 and A172 have to be
discarded. This leaves four (A116, A157, A173, A188) that are
ambiguous; six (A129, A160, A174, A177, A179, A183) that
seem to point away from the lagna, and thirteen that scem 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 A139 with some conviction.

We may add here that A17-18 (Saka 772 Asadha 2 waxing) and
A30 (? $aka 793 Sravana 4 waning) contain the phrase “hana yy
umahna / hana ri umahna”, 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°)."” 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.

'7 de Casparis, 1978, p.22.
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In the case of A17-18 at the time the sun was at 81° and the
moon was at 93°—which indeed places the moon in its mansion.
But in the case of A30 (though the text is problematic) the moon
is expressly said to be in “rewatinaksatra™, 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 i clear guide. The best
that one can say is that one would expect “hana yy umahna” to
apply equally either to the sun or to the moon, though not to a
planet since the Javanese system clearly takes the two
“lurhinaries” most into account."

It is notable in South-East Asian documents that in the highly
formulaic mode in which astronomical data is presented the rcader

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 themselves the Americans usce "2 /
3 /97 to mean 3 February (i.e. month / day / year). Morc
rationally, “2 /3 / 97" would mean 2 March (i.e. day / month /
year). In short, to read the code, one needs to know in advance the
system used by the society operating it. And with the Javinese
record, except for the weekday and pancinga systems. much
remains a mystery.

18 “Luminary" is a convenient term to adopt from English astrological
parlance, where it was used to distinguish the sun and the moon from the
rest of the "planets”. The use of "planet” as appliced 1o the sun is 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 paiicanga part of
the inscriptions began as a triad of numbers—<call them T(ithi).
N(aksatra), and Y(oga)—these then being translated into the
cquivalent names by reference to tables or as supplied from
memory.

[f we reverse the procedure by converting, say.
“Satabhisanaksatra” into N = 24, it is easy to compare the values
given by SurS with the values as read in the inscriptions.

In A70, for instance, we find N24 (satabhisaj). But for the Y
value we are given ‘“hasta-”, which answers to N13 and not, of
course, to Y13 (vyaghata). The yoga’s numerical value is correct
here, but the name picked up is that of the equivalent naksatra.

In our notation here “5s” signifies 5 waxing and “5k’ signifies
5 waning.

[:xamples:

A70: tithi dasami suklapaksa (T10) Satabhisanaksatra (N24)...
has(t)ayuga (Y 13).

SurS: T10, N24, Y 13. The author has supplied the naksatra name

for the yoga with the same number.

A106 tithi caturdasi Suklapaksa (T14) hastanaksatra (N13)
Sobhagyayoga (Y4)
SurS: T14, N22,Y 4.

A 117 tithi sastami krsna (? T6k) hastanaksatra (N13) dhrtiyoga
(Y3)
SurS: T6, N3, Y13.
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A136 tithi caturdasi krsnapaksa (T14k) krtikarananaksatra (N3)
ayu[s]m[an]yoga (Y3)
SurS: T14, N27, Y3. N influenced by Y.

A146 tithi sasti Suklapaksa (T6) swatinaksatra (N15) bajrayoga
(Y15)
SurS T6, N15, Y25. N has been used also for Y.

A 147 tithi dwitlya suklapaksa (T2) maghanaksatra (N 10)
wrddhiyoga (Y11)
SurS: T2,N10 (11 is better), Y21.

A159 tithi ekadasi suklapaksa (T11) mulanaksatra (N19) 4
SurS: T 11,N2,Y19.Y has disappeared and its numerical
value has been applied to N

A165 |paiicadasi] suklapaksa (T15) bharaninaksatra (N2)
wyatighatayoga (Y13 or Y17)
SurS T15,N2, Y17

A178 tidwitiya Suklapaksa (T2) adranaksatra (N6) atigandayoga
(Y6)
SurS: T2, N17, Y6. The Y number has been applied to N.

A187 tithi pratipada Suklapaksa ('1'1) mrgasiranaksatra (NS)
sobhanayoga (Y5)
SurS T1, N3, Y5. The Y number has 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 clcar 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 naksatra is
logically prior to finding the yoga (this being reflected in the order
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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: Ayusmat instead of 17: Vyatipata as his Y value. If,
on the other hand, the person derived his values by inspection,
then the lesser degree of attention and expertise involved could
well cause him to look in the wrong place.
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