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Abstract: This is a study of a rare seventeenth century palm-leaf manuscript named the Grahapamukura, which
has been carefully preserved in a private collection for more than 400 years. This manuscript was used to calculate
eclipses, and has bilingual text, with verses in Sanskrit and a commentary in Kannada, a southern Indian language.
It is a handy manual for the prediction of eclipses following the methods prescribed in treatises.

In the absence of the name of the author anywhere in the text, we conjecture that it was written by the father—
son duo, Demana Joyisaru and Sankaranarayana Joyisaru of Sringeri. In this paper the contents of the text are

summarized.
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1 INTRODUCTION

The rich heritage of knowledge and culture in
India has produced a large number of scholars
over the last 2000 years. We are fortunate that
ancient knowledge has been preserved by our
ancestors through the millennia. The manu-
scripts in repositories of astronomy are invari-
ably in Sanskrit, and in the form of verses, com-
posed in metrical form for ease of transmission
of knowledge orally. The metrical form can also
help us in tracing the missing words or letters,
and even in identifying the errors (if any) in the
copied manuscripts. This knowledge has been
transmitted since time immemorial through the
oral tradition. There were Gurukulas—a type of
residential school with dedicated teachers—
where this knowledge was imparted to stu-
dents. Knowledge also was passed on within
the family, from father to son, then to his son,
and so on. These scholars prepared handy
manuals for day-to-day calculations, incorporat-
ing the latitude and longitude of the location.

In this paper we discuss one such manual,
the Grahapamukura, which was prepared ex-
clusively for the prediction of eclipses. It was
written in Kannada, a regional language of
Southern India.

2 THE AUTHOR

We were able to trace the lineage of the scholar
Kulapati Sankaranarayana Joyisaru (1903-

~209 ~

1998) of Sringeri. This town (13.4198° N, and
75.2567° E), shrouded in the forests of South
India, is well known for its traditional and schol-
astic environment. Kulapati Sahkaranéréyar)a
Joyisaru studied Jyotisa at the Maharaja’s San-
skrit College in Mysore in 1925. He was an
Asthana Vidvan (Royal Scholar) at Sri Sringeri
Mutt. He was conferred the title of ‘Kulapati’
by Sri Sri Abhinava Vidyateertha Swamiji, the
35" pithadhipati (chief pontiff) of Sri Sringeri
Sharada Peetham (the religious institution) in
appreciation of the services he rendered as
a teacher at the educational institution SrT
Sadvidya-Sanjivint Samskrta-Pathasala in Srin-
geri for nearly 40 years. This included 11 years
as head of the Pathasala.

Kulapati Sankaranarayana Joyisaru’s an-
cestors were scholars in Jyotisa. In particular,
the father—son duo of Demana Joyisaru and
Sankaranarayana Joyisaru, who flourished in
the latter half of the sixteenth century and early
part of the seventeenth century, were eminent
scholars in Jyotisa, and had written commen-
taries on some of the Jyotisa granthas available
at that time. The commentaries are in Sanskrit
/ Kannada written on palm leaves in the Nandi-
n&garr script, which is not in use today. These
palm leaf manuscripts have been preserved in
the family by successive generations over a
period of 400 years.
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Figure 1: Photographs of the stone inscrip-
tion and the transcription in Kannada giving
details of the authors who were awarded
land grants (photographs courtesy: Seetha-
rama Javagal).

A unigue document which throws light on the
dates and scholarship of the father—son duo is
a stone inscription preserved in the premises of
Sringeri Mutt (see Figure 1). It states that Sri
Abhinava Nrsimha Bharati, the 24" pithadhipati
of Sringeri established an agraharam — Nrsim-
hapura — near Sringeri on Bhadrapada Suddha
Dasami, Sobhakrt Samvatsara, Salivahana
Saka 1525 (1603 CE) and granted lands to
Brahmins of various lineages (gotras and sut-
ras). Sankaranarayana JyotisT son of Demana
JyotisT is one of the beneficiaries (Joyisaru is
the Kannada version of the Sanskrit word
JyotisT).

Based on the available records, the vam-
Savrksa (family tree) of the family has been pre-
pared, and published by Shylaja and Javagal
(2020). The earliest known ancestor is Devaru
Joyisaru (~1500 CE), followed by his son, De-
mana Joyisaru and grandson, Sankaranaraya-
na Joyisaru, up to the namesake Kulapati San-
karanarayana Joyisaru (1903-1998).

Kulapati Sankaranarayana Joyisaru had in-
herited from his ancestors over 50 bundles of
palm leaf manuscripts, besides over 100 hand-
written / printed books on Jyotisa, Sastras,
Sahitya and devotional topics. Added to this
were the books on Jyotisa and Dharma Sastra
procured by him during his student days and
later. Towards the end of his life, he donated
the bulk of the palm leaf manuscripts and books
to Sri Sringeri Mutt, so that they are accessible
to persons interested in the subjects. He had
retained only five bundles of palm leaf manu-
scripts as family heritage and handed them
over to his son for preservation.
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One of the bundles contains commentaries
on the Siddhanta Jyotisa granthas (treatises)
written by his ancestors. They are the

@)
)

Grahanamukura, or Mirror to Eclipses, by
Demana Joyisaru (s/o Devaru Joyisaru).
Tantradarpana, or Mirror of Tantra, by
Sankaranarayana Joyisaru (s/o Demana
Joyisaru).

Karanabharanam, or Ornament of Karana,
by Sankaranarayana Joyisaru.
Gapitagannadi, or Mirror of Mathematics,
by Sankaranarayana Joyisaru.
Grahanaratna, or Jewel of Eclipses, by
Sankaranarayana Joyisaru.

®3)
(4)
®)

These granthas also were written on palm
leaves in Nandin&garr script, and have been
given preservative treatment and digitized. The
texts have been transliterated from Nandinggarr
to Devanggari / Kannada as the case may be,
and saved in Unicode on computers.

It was the normal practice among the
authors of yore to mention their place, gotra
(lineage), father's name and their own name
either at the beginning (marigalacarana) and /
or in the colophon of their manuscripts. In the
granthas written by Sankaranarayana Joyisaru
son of Demana Joyisaru, he mentions his place
(Sragapura), his father's name (Demana Joyi-
saru), his own name, and the year. Similar
information is provided below for the four other
manuscripts mentioned above.

(2) Tantradarpana: the commentary is in San-
skrit on Viddanacarya's Varsikatantra Sal-
ivahana Saka 1523 (1601 CE).

Karandbharapam: the commentary is in
Sanskrit Brahmadeva's Karanaprakasa
Sa.Sa 1525 (1603CE), edited by Dr. K.

®3)
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Mahesh and Seetharama Javagal and
published by Rastriya Sanskrit Vidya-
peetha, Tirupati, in 2020.

(4) Ganitagannadi: the commentary is in Kan-
nada on Viddanacarya's Varsikatantra.
Sa. Sa. 1526 (1604 CE), with a translation
into English and mathematical analysis by
Dr B.S. Shylaja and Seetharama Javagal,
and published by Navakarnataka Publica-
tions, Bengaluru, in 2021.

(5) The Grahanaratna: authored by Sankara-
narayana Joyisaru himself consisting of 67
verses. Year of composition not mention-
ed.

In the Grahapamukura, there is no specific
mention of the name of the author or his place
of residence, or the year of writing. In the
absence of any information on the author in the
grantha, we have to go by conjecture and as-
sumptions. Since all the five granthas are found
in one bundle of manuscripts, and, since four of
them have the name of the author as Sankara-
narayana Joyisaru s/o Demana Joyisaru, it is
probable that the remaining one was also
written by the same authors. But Sankarana-
rayana Joyisaru is very categorical in men-
tioning his name, his father's name and the
place, so it is unusual that he does not mention
his name in the Grahanamukura.

The next possibility is that his father, De-
mana Joyisaru, authored this granthi. Firstly,
the Grahapamukura is the first grantha in the
bundle, followed by the Tantradarpapa (1601
CE), the Karanabharanam (1603 CE), the Ga-
pitagannadi (1604 CE) and the Grahanaratna.
Secondly, the Grahapamukura starts with the
following benediction:

fAfdeTaeg ‘
T [0 a1 It de3)s et ST |
fA#HA aHg dre fRaIdHpAReT ||
Sriganadhipataye namah $risarasvatyai
namah $rigurubhyo namah
$rividy&sarikaraya namah
Srinrsimhabharatigurubhyo namah
nirvighnamastu
yasya nisvasitam veda yo vedebhyo'khilam
jagat |
nirmame tamaham vande
vidyatirthamahesvaram ||

Sr1 Vidyatirtha (1229-1333 CE) cited in the
above verse was the 10" pithadhipati (chief
pontiff) of Sringeri Pitham. He was a mahayogi
and attained samadhi through the lambika
yoga. At the place where he attained samadhi,
a Sivalinga had appeared, and came to be
known as Vidyasankara. His successors con-
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structed a temple over the Sivalinga in 1338,
popularly known as the Vidyashankara Temple,
which is an architectural marvel in the Hoysala
and Dravidian tradition. Even to this day, the
Srimukha (emblem) of the Sringeri Pitham con-
tains the name Vidyasarikara.

The author’s salutation to Sri Vidyasarikara
and the Vidyatirthamahesvaram confirms the
grantha is of Sringeri origin; further it provides
the possible date of the composition by the
salutation to Sri Nrsimhabharati. In the unbro-
ken chain of Sringeri pithadhipatis, the follow-
ing pithadhipatis had the name ‘Nrsimhabha-
ratr’:

21%t. SrT Nrsimhabharatt — 1l (1560-1573)
22" SrT NrsimhabharatT - IV (1573-1576)
23, SrT NrsimhabharatT -V (1576—-1599)
24%. St Abhinava Nrsimhabharatt (1599-1623)

This period of the 24™ coincides with the life-
time of Demana Joyisaru and his son Sanka-
ranarayana Joyisaru. Furthermore, Sankara-
narayana Joyisaru, in the colophon of his
granthas, reverentially refers to his father as

T HATACHITSA A TG (vasavaguru-

9
samana-demana-jyotirvida), Brhaspati-like De-
mana, who is very knowledgeable in Jyotisa. In
all probability, Demana Joyisaru himself taught
Jyotisa to his son Sankaranarayana, who has
four granthas to his credit. Moreover, we should
note the similarity in the Kannada language em-
ployed in the commentary in the Grahapamu-
kura and the Ganitagannadi.

Dikshit (1896) visited various institutions and
Jyotisa scholars all over India, and prepared a
catalogue of Jyotisa granthas available in the
country. He mentions Viddanacarya as the
author of the Varsikatantra, but he could not
determine the exact period when it was written.
He also mentions in passing that Viddana had
also written the Grahapamukura. Apparently,
Dikshit had not seen the text of the Grahana-
mukura himself, but used the mention of it in the
catalogue by Oppert (1885).

Dikshit (1896) is of the opinion that Viddana
belonged to a place near Dharwad (15.460252
N and 75.010284 E) in Karnataka. Keeping this
in mind, we approached two Institutions, Bhan-
darkar's Oriental Research Institute in Pune
and the Oriental Research Institute in Mysore,
neither of which had copies of the Grahana-
mukura in their collections.

Under the heading Shankaracharya Swami
Matha of Sringeri, the Oppert (1885) Catalogue
of manuscripts mentions at page no. 286 and
sl. no. 4573 the Grahanamukura, but the name
of the author is not mentioned. Our enquiry with
Advaita Shodha Kendra from Sringeri, revealed
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that they do not have the Grahapamukura in
their collection. So, to the best of our know-
ledge, ours is the only available manuscript of
the Grahanamukura.

This opens different possibilities:

There are two different texts having the same
name Grahanamukura, one written by Vid-
dana and the other written by Demana. This
probability cannot be ruled out because
Siryadeva Yajva of Coladesa wrote a gran-
tha titled the Jatakalarikara in the thirteenth
century, while Ganesa Daivajfia from the
Konkan region in Maharashtra also wrote a
grantha titled Jatakalarikara in the sixteenth
century, which is different from the earlier
one.

Viddana has written the Sanskrit verses, and
Demana has written the commentary in Kan-
nada.

Pingree (1994, CESS series A Volume 5)
lists under Viddana (Grahanamukura) Prop-
erty of Mahadeva Joyisa of Sringeri. Maha-
deva Joyisa referred to here is probably the
grandfather of Kulapati Shankaranarayana
Joyisaru (1903-1998). CESS does not
mention the Grahanamukura of Viddana.
Viddana has mentioned his gotra (Kaundin-
ya), his father's name (Mallana), and his
own name at the beginning of the Varsika-
tantra, while these are not mentioned in the
Grahanamukura.

Viddana flourished around 1350 CE (Pin-
gree, 1994). The ahargapa calculations in
the Grahapamukura give the impression
that it was written around 1468 CE; hence
the possibility of both Viddana and Demana
having written the Sanskrit text is ruled out.

Demana Joyisaru has made a copy of the
Jatakalankara, authored by Sdryadeva Yajva
(b. 1191 CE) of Coladesa, which ends as fol-
lows.

i AMdeaaagiea
AMufATeiIearedia SR
QUWE—WSW |

HFYUT: SATdHTASHN:
E%raﬁém&m%nﬁamm% 1529 3¢
& 30N moairei O3 a0 DT, 1
23000 E¢). 20ric0t c3ea3h
BRLANAT N B3N 20T
KO3TOO0TICE )R, TT, aDON®
DT 3 3¢ He || éjawabno I

iti Srisdryadevasomasudviracite
Sripatipaddhativyakhyane jatakalarnkare
prakirnakadhyayo’stamah |

iti sampdrpajatakalankarah |
svastisrijayabhyudayasalivahanasake
1529 plavariga samvatsara magha
Suddha ...
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This concluding sentence in Kannada states that
the Jatakalarnkara was written by Demana, son
of Devaru Joyisaru of Sringeri, the date of com-
pletion being Sa.Sa. 1529 (1608 CE), Plavariga
samvatsara, Magha suddha prathama (Friday).

The name of the samvatsara is a very useful
tool to fix the date. It is a cycle of 60 years in
use even today. This, and the dates of the Kar-
andbharapam and the Ganitagannadi suggest
Demana Joyisaru's time of around 1550 to
1620 CE (approximately). We show in the next
section that the epoch for calculations chosen
is 1578 CE and therefore fix the date of the work
to the last quarter of the sixteenth century.

In the text available with us, every chapter

ends  with HpIeTTE iti
$rigrahanamukuravyakhyane)  as in
qTE T : oA : || iti

s’r/'grahd’ﬁamukuravya‘khya‘ne parilekhanadhya-
yah saptamah), which translates as ‘the sev-
enth chapter called parilekhana, of the com-
mentary on Grahanamukura'. Itis probable that
the original text is named the Grahanamukura,
and that the commentary in Kannada has not
been given a separate name.

In conclusion,

Sringeri is the origin of the Grahapamukura.
It has not moved out of Sringeri.

There are only two copies of the grantha,
both with the Jyotisa family of Sringeri.
Demana Joyisaru of Sringeri was an emin-
ent Jyotisa scholar, who flourished in the lat-
ter half of sixteenth century and early seven-
teenth century.

Demana Joyisaru was patronized by suc-
cesssive Sringeri Pithadhipatis during his
lifetime.

Most likely Demana Joyisaru, the son of Devaru
Joyisaru, of Sringeri, is the author of at least the
Kannada commentary of the Grahanamukura,
if not the entire text, including the Sanskrit vers-
es.

All of these are now available to the interna-
tional academic community, and we consider it
a privilege that we can now place this hitherto
unpublished ancient text in the public domain
for the benefit of knowledge-seekers.

3 THE TEXT

The word Grahanamukura means ‘mirror of
eclipses’, and the text is written on about 16
palm leaves. The first palm leaf, which has the
title of the book in one corner, is reproduced in
Figure 2. The author explains that the proce-
dure finally leads to the depiction of the eclipse
as though you are seeing it in a mirror.
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Figure 2: The first palm leaf of the manuscript; the name is inscribed in the corner; the script is nandinggari

(photograph courtesy: Seetharama Javagal).

The text is a primer for the calculation of
eclipses. The procedures adopted for the kar-
ana text follow the others in the same order. It
is divided into seven chapters. The first one to
get the mean values of the Sun, the Moon and
the node, Rahu, is very brief with 16 verses. He
explains the procedure in very crisp sentences.
A comparison with the method of the Aryabha-
fiyam is discussed.

There are several details told very briefly in
this commentary. The foremost task for the as-
tronomer is to calculate the number of days
elapsed from the Kali epoch. Conventionally the
count used is a cycle of 60 years (with names)
from the epoch of the Salivahana Saka (Sa.Sa)
which corresponds to 78 CE. Here he specifies
thatthisepoch corresponds to Yudhisthira years
of 3044 and Vikrama samvat 135. He provides
a rule of thumb for calculating the dyugana
(total number of days) from the epoch of the Kali
year.

We need to know the number of years that
have elapsed as well as the number of days in
a year. For the year corresponding to the
beginning of Salivadhana it was Bahudhanya,
which in the list of 60 is the 12". We need to
start from the first one, Prabhava, which is 11
years prior to the Saka epoch (of 78 CE). Since
25 cycles of 60 years have elapsed for the cur-
rent year, we get 1500. However, accounting
for Bahudhanya, of 78 CE, we have to subtract
11. This takes us to the beginning of the current
cycle. The current samvatsara’s serial number
is now added to get the total number of years.

This helps us to estimate that the book was
written somewhere around Saka 1500 which
corresponds to 1578 CE. Considering the other
books written in 1603 and 1604 CE we may
attribute the same father—son duo as authors of
this work also.

For all calculations the numeral 1668863 re-
presenting the number of days that have elaps-
ed is used. This is for the mid night of that
Thursday, for which he states “... the dhruvakas
of Ravi, Candra, Ucca and Rahu have been cal-
culated by me [which are] as good as those
from established siddhanta.” This number also
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concurs with the time calculated above.

The ahargana number is arrived at using the
number of years from 78 CE. This is again pro-
vided as a thumb rule: multiply the number of
years by 43831 and divide by 120. The rationale
is derived from the Sdrya Siddhanta which
states that the number of revolutions of the Sun
in a mahayuga of 1577917828 savana days
(civil days) is 4320000, which implies that the
duration of the year is 365 days 15 ghafi 31
vighati 31 pare and 24 tatpare. For 120 years
this works out to be 43831 days, approximating
the year to 365 days 15 ghafi and 30 vighafi.

The second chapter on getting the true val-
ues has 10 verses and is palatable only for
those who have understood the Siddhanta. This
procedure is similar to the one used in the
Ganitagannadi. The reason for the precession
of equinoxes is attributed to (a fictious planet)
Ayanagraha, which has a specific periodicity.
The slow variation was attributed to a planet (in
the sense of a variable) and the position was
calculated for the specific year. This is an un-
derstandable situation since the periodicity is
26000 years.

The third chapter with 13 verses deals with
the details of getting the various corrections to
fix the position in the sky for the instant of New
Moon / Full Moon, the time in terms of lagna
(the ascendant) for the location of the observer.
Again, in the absence of any theoretical ex-
planation, this will be understood only by those
who have studied the texts thoroughly. All cor-
rections are for Sringeri.

The fourth chapter on lunar eclipses with 17
versesis very elaborate. The procedure is same
as described in the Karanakutdghalam of Bhas-
karacarya (Balachandra Rao and Uma, 2008).
It starts by deriving the possibility of eclipses
and calculates up to the valana, the points and
timings of contact, durations of partial and total
phases. The visibility of the points of contact
and the position angle on the disc of the Moon
or the Sun as the case may be, is influenced by
the parallax. These corrections are termed va-
lana, which are calculated separately for the
first and last contacts.
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While discussing the possibility of eclipses it
specifies a difference of 13° as the limit in the
Kannada version. Then it states “... a little more
or less ...” would also be allowed. However, the
Sanskrit verse has another word ‘kiyat’, mean-
ing 11°, which is nott in the translation. All the
siddhantas state 13° as the limit for lunar eclips-
es and 11° for solar eclipses. For instance, the
Sdryasiddhanta says 11° (Chapter 4.6); Bhas-
kara Il (1114 CE), 14° (Siddhantasiromani, 4.2);
Paramesvara Daivajiia (1410 CE), 13° for a
lunar eclipse and 11° for a solar eclipse (Gra-
hanamandana, 30, 31a); Kamalakara Bhatta
(1658 CE), 14° (Siddhantatattvaviveka); and
Bapu Venkatesa Ketkar (1916 CE), 13° (Keta-
kigrahaganita, 5.1). The other book, the Ganita-
gannadi by the same authors, gives the value
as 13°.

The last line of verse no. 4 in the 4™ chapter
(Somagrahanam) reads

e} TogXdl TARATAHTTG! FHATG,
T 11411

grahyau candraravi
tayoravanibhacandrau kramad
grahakau 141l

2FOTE O, BUe N0 |
9530, 0N TeHROTW 23063000
WO NYBTT | MBS0
MY2oR) O3/EN 5003 |
NYBTOT3 MdoRITOT 33 || 4

camdrarkaribbard grahyaru |
avaribbarige kramadimda bhdchayyd
camdranu grahakaru | grahyanemdare
grahisalu yogyavadatanu |
grahakanemdare grahisuvamtha atanu
4

Translation:

Candra is eclipsed by the shadow of the
Earth, and Arka — Sdrya is eclipsed by
the Moon.

9 (graha) in Sanskrit also means ‘toeclipse’,
hence the word IIgUTH (grahanam). Candra and
Sdrya are grahyas, the ones to be eclipsed, and

the shadow of the Earth and the Moon are the
grahakas, the ones that will eclipse them
respectively.

The fifth chapter describes the procedure for
solar eclipses in 9 verses. Emphasis is on the
method of iteration for the calculation for the
instants of First and Last Contacts. The lunar
eclipse chapter describes the procedure for
totality. In the context of a solar eclipse, it states
that such a calculation is not needed. There
seems to be some error because it declares
there is no total eclipse of the Sun. It may be for
that year of calculations. From the Five Millen-
ium Catalog of Eclipses, we notice that between
1585 and 1604 and again, between 1605 to
1615, there were no total eclipses visible from
South India. The one on 29 April 1604 was total
for the very southern tip of India, in Kanya-
kumari. Perhaps this statement was written
contextually for that period with no total eclipse
visible there.

The sixth chapter with only 5 verses is
somewhat unusual. It is for finding the cardinal
directions, which is very important in fixing the
position angles for eclipses. It explains the
practical method to find the East—-West line us-
ing a gnomon and marking shadows of equal
length on either side of meridian. To get the
equinoctial shadow (which is extensively used
in the calculations), it is suggested that the
shadows are measured on both equinox dates
and the mean value can be used.

The seventh chapter is on the preparation of
a pictorial representation of the eclipse with
minute details in 21 verses. It concludes with
the procedure for finding the amount of
obscuration at a given instant or finding the time
for a given magnitude of obscuration.

Figure 3, which we prepared as per the
procedure, demonstrates that it is indeed a
mirror image of how the eclipse appears in the
sky, because of the east—west reversal.

stithi

Duration of eclipse

shadow

£ Vimarda,

duration of total eclipse

Figure 3: Sample of the depiction of lunar eclipse prepared as per the procedure described in the text (diagram:

the authors).
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4 UNIQUENESS OF THE TEXT

The texts devoted to only eclipse computations
were prepared probably after the fourteenth
century. The Grahanéarkajfiana of Brahmagupta
and the Dhikofida-karana of Sripati (Pingree,
1994) may be considered as the earliest. These
texts are not available now. The other texts are
listed in Table 1.

In the Grahanamukura, the entire text is
bilingual; however, the Kannada version is not
exactly a translation but some additional ex-
planations are provided. For example, in the
context of calculation of the number of revo-
lutions of the Sun the Sanskrit version simply
states ‘divide by 8926’ — the Kannada commen-
tary states that by this procedure (of dividing by
8926) the error incurred is 1 lipti (a time unit
equivalent to fraction of a second) in 8926
years.

The author also gives the small corrections
for the mean values to tally with the Sdrya Sid-
dhanta and the Aryabhata Siddhanta.

The text is exclusively prescribed for use at
Sringeri. The latitude corrections and the
monthly corrections for the durations of the day
are all listed for this town. It provides a method
for getting the equinoctial shadow length (pal-
abha) which is defined as the mid-day shadow
of the 12-angula $ariku (12-inch gnomon) on
equinoctial days; the procedure is slightly differ-
ent from the traditional methods, described in
texts such as the Sdryasiddhanta (Bapudeva
Shastry, 1896), and the Karanakutdghala (Bala-
chandra Rao and Uma, 2008). The equinoctial
shadow, palabha, is defined as half of the sum
of shadows on both equinoctial meridian tran-
sits. This method had been proposed by a few
earlier astronomers, such as Lalla, Sripati and
Aryabhata 1l. The aim is to achieve accuracy,
since the instant of visuvat sarnkranti (equinox)
need not coincide with the noon on either of the
two equinoxes, although this reason is not
explicitly stated. However, it can be demon-
strated that the result can be improved by
choosing that measurement in which sankranti
occurs closer to or at noon transit than by taking
the average of the two measurements.
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While describing the central meridian, the
name of Karnata Desa (the state of Karnataka
today) is mentioned. The names Kanyakumarf,
Kaficl, Rauhitaka, Ujjayint, Kuruksetra and
Manasa Sarovara are easily identifiable. Some
of the other names are not in use today:

The central [reference meridian] line pas-
ses through larika, kanyakumari, kaficr,
karpata desa, Svetadri, svami male, sa-
garapuri, Srivatsapuri, mahismati, rauhi-
taka, ujjayini, kuruksetra, himavatpar-
vata, manasa sarovara and Merugiri.

An interesting feature of the Grahapamu-
kura is that it employs some rare meters in the
composition of verses, as in the three following
examples.

(1) #afaEpfSiasn (Meghavispharjitam) (19 syl-

lables). The following example is from
Chapter 3.

T3 Shl: Wolellud:  FaTaTHTERT:
AT

TRIOTT YTOTT: AT da1JgIoT ot
gATENAT: IO ISR W?WT
gaATOr
A EWlE T digaR I
Taeors=aT a 11 3.4 11
khasuryastarkankah khajalanidhayah
svaksabhaghnah kramatte
caranam pranah
sayanalavaraverdorgrhanam gunah syuh|
yutasconah pranaih khakhagajadiso
bhamsakaptah pramane
dyuratryoh saumye stah savitari gate
yamyagole'nyatha te || 3.4 ||

(2) FAAATARITSAH (Mattebhavikriditam) (20 let-

ters)

This is rarely used in Sanskrit, although
classical Chandas texts have defined it,
but it is extensively found in South Indian
texts in the Kannada and Telugu langu-
ages. The following example is from Chap-
ter 5.

e IgunfeAlaTgRSr 9reor Hadi 7 -
WW@WW
Hﬁ?r dgfaavur afcrafaee d3 Aeeaar
e RewisaTera stae dedarged THea
115611

Table 1: Indian texts dedicated to the computation of eclipses.

Text Author Time
Grahanamangdana Paramesvara Daivajia 1411 CE

Grahanavyakhyadipika Paramesvara Daivajia Fifteenth Century
Grahanpanirpayah Nilakantha Somayaji Fifteenth Century

Uparagakriyakramah Acyuta Pisarat1 1593
Uparagavimsatih Acyuta Pisaraf1 Sixteenth Century
Grahanamala Hemangada Thakkura Sixteenth Century
Grahapadarpanpa Cadurangaraje Urs Nineteenth century
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Figure 4: Seetharama Javagal with the manuscripts
(photograph courtesy: Seetharama Javagal).

adhikalpe grahanadimoksaharije prahne
bhavetam ca te-pyaparahne
sphutaparvakalaharijadalpadhike
stastada |
sahitam tadvivarena tatsthitidalam
vaiparyaye sandhyayo
rahitam bhinnakapalayordinadale
tadyogayuktam sphutam || 5.6 1|

(3) #HeIIYT (Mahasragdhard) (22 letters as
against 21 in sragdharg). This is not men-
tioned in the major texts on Sanskrit
Chandas. Mahasragdhar& also has been
extensively employed by Kannada and
Telugu poets. For instance, raseyim kalag-
nirudram in Gadayuddha (7.15) by the
famous poet Ranna. The meter is found in
some stone inscriptions in the Kannada
region under Vijayanagar empire as well.
The following example is from Chapter 7.

Q@H:Wfﬂa@wﬁmﬁﬂ
T 9T
AOTSHE: | Fhealc] FafGRI faao: Farg
HSIEIT=d hife: |

C I he Ty
P ECoresro i) r-
A TG ReEd geraiag forde
IgahreleT T |1 7.19 ||

$asinah sparse ca bahuh
svavalanasaranau praci mokse ca pascat
taranervyastah sa kendrat svadisi
dinamaneh syad bhujagracca kotih |

himagorvyasta ca kendracchrutiranrjugata
Srotrakotyagrayogat

kramaso grasadisiddhyai valayamiha
likhed grahakardhena dhiman |1 7.19 ||

Mattebhavikrigita and Mahasragdhara are
the most popular meters in this region, and both
have been included in khyatakarpafa vritas, the
six meters that are the celebrated ones in
Karnata desa. This element also shows that the
present work was composed in the Kannada—
Telugu dominating region.

It is planned to publish the entire text in its
original format with an English translation and
explanatory notes.

5 CONCLUSIONS

We have presented a rare sixteenth century
Kannada manuscript that describes the method
of calculating eclipses. It was mentioned in the
catalogue by Pingree (1944) and without ac-
cess to the manuscript itself was attributed to
Viddanacarya. The only available copy of the
manuscript was with the family of a famous
father—son duo of astronomers. On the basis of
the language and date of the manuscript we
deduce that this work also is authored by one of
them. We have presented the salient points in
the text, which has the procedure for depiction
of eclipses by drawings.

6 NOTES

1. Seetharama Javagal (1947-2023; Figure 4),
grandson of Kulapati Sankaranarayana
Joyisaru did the entire work of reading,
editing and conversion of the unknown script
to computer-readable format with great
care. He was very keen on publishing this
manuscript along the same lines as used for
the Ganitagannadi and the Karanabharan-
am, but unfortunately did not live to see the
final version.
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many libraries, universities and research institutions to learn about manuscripts, confirm their origins, compare

them with other works/sources, and authenticate them. He undertook the preservation of the available palm-leaf
manuscripts from INTACH in Bengaluru. Many of the palm-leaf manuscripts were in the ‘Nandinagari’ script. With
great effort and dedication Seetharama learnt the Nandinagari script, and he successfully started transliteration of
the contents of the palm-leaf manuscripts to regular Unicode script.

~218 ~



