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Abstract:  This is a study of a rare seventeenth century palm-leaf manuscript named the Grahaṇamukura, 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 Kannaḍa, 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, Demaṇa Joyisaru and Śaṅkaranārāyaṇa 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 Grahaṇamukura, which was prepared ex-
clusively for the prediction of eclipses. It was
written in Kannaḍa, a regional language of
Southern India.

2   THE AUTHOR
We were able to trace the lineage of the scholar
Kulapati Śaṅkaranārāyaṇa Joyisaru (1903–

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 Śaṅkaranārāyaṇa
Joyisaru studied Jyotiṣa at the Maharaja’s San-
skrit College in Mysore in 1925. He was an
Āsthāna Vidvān (Royal Scholar) at Sri Sringeri
Mutt. He was conferred the title of ‘Kulapati’
by Sri Sri Abhinava Vidyateertha Swamiji, the
35th pīṭhādhipati (chief pontiff) of Sri Sringeri
Sharada Peetham (the religious institution) in
appreciation of the services he rendered as
a teacher at the educational institution Śrī
Sadvidyā-Sanjīvinī Saṃskṛta-Pāṭhaśālā in Srin-
geri for nearly 40 years. This included 11 years
as head of the Pāṭhaśālā.

Kulapati Śaṅkaranārāyaṇa Joyisaru’s an-
cestors were scholars in Jyotiṣa.  In particular,
the father–son duo of Demaṇa Joyisaru and
Śaṅkaranārāyaṇa Joyisaru, who flourished in
the latter half of the sixteenth century and early
part of the seventeenth century, were eminent
scholars in Jyotiṣa, and had written commen-
taries on some of the Jyotiṣa granthas available
at that time. The commentaries are in Sanskrit
/ Kannaḍa written on palm leaves in the Nandi-
nāgarī 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 Kannaḍa giving
details of the authors who were awarded
land grants (photographs courtesy: Seetha-
rama Javagal).

A unique 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 Nṛsimha Bhāratī, the 24th pīṭhādhipati
of Sringeri established an agrahāram – Nṛsiṃ-
hapura – near Sringeri on Bhādrapada Śuddha
Daśamī, Śobhakṛt Saṃvatsara, Śālivāhana
Śaka 1525 (1603 CE) and granted lands to
Brahmins of various lineages (gotras and sut-
ras). Śaṅkaranārāyaṇa Jyotiṣī son of Demaṇa
Jyotiṣī is one of the beneficiaries (Joyisaru is
the Kannaḍa version of the Sanskrit word
Jyotiṣī).

Based on the available records, the vaṃ-
śavṛkṣa (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-
maṇa Joyisaru and grandson, Śaṅkaranārāya-
ṇa Joyisaru, up to the namesake Kulapati Śaṅ-
karanārāyanā Joyisaru (1903–1998).

Kulapati Śaṅkaranārāyaṇa Joyisaru had in-
herited from his ancestors over 50 bundles of
palm leaf manuscripts, besides over 100 hand-
written / printed books on Jyotiṣa, Śāstras,
Sāhitya and devotional topics. Added to this
were the books on Jyotiṣa and Dharma Śāstra
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.

One of the bundles contains commentaries
on the Siddhānta Jyotiṣa granthas (treatises)
written by his ancestors. They are the
(1) Grahaṇamukura, or Mirror to Eclipses, by

Demaṇa Joyisaru (s/o Devaru Joyisaru).
(2) Tantradarpaṇa, or Mirror of Tantra, by

Śaṅkaranārāyaṇa Joyisaru (s/o Demaṇa
Joyisaru).

(3) Karaṇābharaṇam, or Ornament of Karaṇa,
by Śaṅkaranārāyaṇa Joyisaru.

(4) Gaṇitagannaḍi, or Mirror of Mathematics,
by Śaṅkaranārāyaṇa Joyisaru.

(5) Grahaṇaratna, or Jewel of Eclipses, by
Śaṅkaranārāyaṇa Joyisaru.

These granthas also were written on palm
leaves in Nandināgarī script, and have been
given preservative treatment and digitized. The
texts have been transliterated from Nandināgarī
to Devanāgarī / Kannaḍa 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 (maṅgalācaraṇa) and /
or in the colophon of their manuscripts. In the
granthas written by Śaṅkaranārāyaṇa Joyisaru
son of Demaṇa Joyisaru, he mentions his place
(Śṛṅgapura), his father`s name (Demaṇa Joyi-
saru), his own name, and the year. Similar
information is provided below for the four other
manuscripts mentioned above.
(2) Tantradarpaṇa: the commentary is in San-

skrit on Viddaṇācārya`s Vārṣikatantra Śāl-
ivāhana Śaka 1523 (1601 CE).

(3) Karaṇābharaṇam: the commentary is in
Sanskrit Brahmadeva`s Karaṇaprakāśa
Śā.Śa 1525 (1603CE), edited by Dr. K.
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Mahesh and Seetharama Javagal and
published by Rastriya Sanskrit Vidya-
peetha, Tirupati, in 2020.

(4) Gaṇitagannaḍi: the commentary is in Kan-
naḍa on Viddaṇācārya`s Vārṣikatantra.
Śā. Śa. 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 Grahaṇaratna: authored by Śaṅkara-
nārāyaṇa Joyisaru himself consisting of 67
verses. Year of composition not mention-
ed.

In the Grahaṇamukura, 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 Śaṅkara-
nārāyaṇa Joyisaru s/o Demaṇa Joyisaru, it is
probable that the remaining one was also
written by the same authors. But Śaṅkaranā-
rāyaṇa 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 Grahaṇamukura.

The next possibility is that his father, De-
maṇa Joyisaru, authored this granthi. Firstly,
the Grahaṇamukura is the first grantha in  the
bundle, followed by the Tantradarpaṇa (1601
CE), the Karaṇābharaṇam (1603 CE), the Ga-
ṇitagannaḍi (1604 CE) and the Grahaṇaratna.
Secondly, the Grahaṇamukura starts with the
following benediction:

Įीगणाͬधपतये नमः Įीसरèव×यै नमः
Įीगुǽßयो नमः

Įीͪवƭाशɨकराय नमः Įीनृͧ सहंभारतीगुǽßयो नमः
Ǔनͪव[Ëनमèतु

यèय ǓनƳͧसतं वेदा यो वेदेßयोऽͨखलं जगत ् ।
Ǔनम[मे तमहं वÛदे ͪवƭातीथ[महेƳरम ् ॥
śrīgaṇādhipataye namaḥ śrīsarasvatyai
namaḥ śrīgurubhyo namaḥ
śrīvidyāśaṅkarāya namaḥ
śrīnṛsiṃhabhāratīgurubhyo namaḥ

nirvighnamastu
yasya niśvasitaṃ vedā yo vedebhyo'khilaṃ
jagat |
nirmame tamahaṃ vande
vidyātīrthamaheśvaram ||
Śrī Vidyātīrtha (1229–1333 CE) cited in the

above verse was the 10th pīṭhādhipati (chief
pontiff) of Sringeri Pīṭham. He was a mahāyogi
and attained samādhi through the lambikā
yoga. At the place where he attained samādhi,
a śivaliṅga had appeared, and came to be
known as Vidyāśaṅkara.  His successors con-

structed a temple over the śivaliṅga in 1338,
popularly known as the Vidyashankara Temple,
which is an architectural marvel in the Hoysala
and Dravidian tradition.  Even to this day, the
Śrīmukha (emblem) of the Śṛingeri Pīṭham con-
tains the name Vidyāśaṅkara.

The author`s salutation to Sri Vidyāśaṅkara
and the Vidyātīrthamaheśvaram confirms the
grantha is of Śṛingeri origin; further it provides
the possible date of the composition by the
salutation to Śrī Nṛsiṃhabhāratī. In the unbro-
ken chain of Sringeri pīṭhādhipatis, the follow-
ing pīṭhādhipatis had the name ‘Nṛsiṃhabhā-
ratī’:
21st. Śrī Nṛsiṃhabhāratī – III (1560–1573)
22nd.Śrī Nṛsiṃhabhāratī  - IV (1573–1576)
23rd. Śrī Nṛsiṃhabhāratī  - V (1576–1599)
24th. Śrī Abhinava Nṛsiṃhabhāratī (1599–1623)
This period of the 24th coincides with the life-
time of Demaṇa Joyisaru and his son Śaṅka-
ranārāyaṇa Joyisaru. Furthermore, Śaṅkara-
nārāyaṇa Joyisaru, in the colophon of his
granthas, reverentially refers to his father as
वासवगुǽसमानदेमणÏयोǓतͪव[द (vāsavaguru-
samāna-demaṇa-jyotirvida), Bṛhaspati-like De-
maṇa, who is very knowledgeable in Jyotiṣa. In
all probability, Demaṇa Joyisaru himself taught
Jyotiṣa to his son Śaṅkaranārāyaṇa, who has
four granthas to his credit. Moreover, we should
note the similarity in the Kannaḍa language em-
ployed in the commentary in the Grahaṇamu-
kura and the Gaṇitagannaḍi.

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

Dikshit (1896) is of the opinion that Viddaṇa
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 Grahaṇa-
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 Grahaṇamukura, 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 Grahaṇamukura in
their collection. So, to the best of our know-
ledge, ours is the only available manuscript of
the Grahaṇamukura.

This opens different possibilities:
· There are two different texts having the same

name Grahaṇamukura, one written by Vid-
daṇa and the other written by Demaṇa. This
probability cannot be ruled out because
Sūryadeva Yajva of Coḷadeśa wrote a gran-
tha titled the Jātakālaṅkāra in the thirteenth
century, while Gaṇeśa Daivajña from the
Konkan region in Maharashtra also wrote a
grantha titled Jātakālaṅkāra in the sixteenth
century, which is different from the earlier
one.

· Viddaṇa has written the Sanskrit verses, and
Demaṇa has written the commentary in Kan-
naḍa.

· Pingree (1994, CESS series A Volume 5)
lists under Viddaṇa (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 Grahaṇamukura of Viddaṇa.

· Viddaṇa has mentioned his gotra (Kauṇdin-
ya), his father`s name (Mallaṇa), and his
own name at the beginning of the Vārṣika-
tantra, while these are not mentioned in the
Grahaṇamukura.

· Viddaṇa flourished around 1350 CE (Pin-
gree, 1994). The ahargaṇa calculations in
the Grahaṇamukura give the impression
that it was written around 1468 CE; hence
the possibility of both Viddaṇa and Demaṇa
having written the Sanskrit text is ruled out.
Demaṇa Joyisaru has made a copy of the

Jātakālaṅkāra, authored by Sūryadeva Yajvā
(b. 1191 CE) of Coḷadeśa, which ends as fol-
lows.

इǓत Įीसूय[देवसोमसुǑƮरͬचते
ĮीपǓतपƨǓतåयाÉयाने जातकालɨकारे
Ĥकȧण[काÚयायोsƴमः |
इǓत सàपूण[ः जातकालɨकारः ।
èविèतĮीजयाßयुदयशाͧलवाहनशके 1529 ඡ
ಪ౵ ๋ಗ๸ವತ౺ ರದ෥ಘ๑ದ౫  1
๑ಕ౳ ฿ರದย౵ ๭ಂಢคೕඃವฆ
೯ೕ෵ಸರಮಗඃಮಣಬರದ
೦ತ౽อ౽ರದඬಸ౨ ಕಃౙ ෱ಗಲ
ಮ๻๏౳ ೕ ๏౳ ೕ ๏౳ ೕ || ๑ಭಮ๯౨  ||
iti śrīsūryadevasomasudviracite
śrīpatipaddhativyākhyāne jātakālaṅkāre
prakīrṇakādhyāyo’ṣṭamaḥ |
iti sampūrṇajātakālaṅkāraḥ |
svastiśrījayābhyudayaśālivāhanaśake
1529 plavaṅga saṃvatsara māgha
śuddha …

This concluding sentence in Kannaḍa states that
the Jātakālaṅkāra was written by Demaṇa, son
of Devaru Joyisaru of Sringeri, the date of com-
pletion being Śā.Śa. 1529 (1608 CE), Plavaṅga
saṃvatsara, Māgha śuddha prathamā (Friday).

The name of the saṃvatsara 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-
aṇābharaṇam and the Gaṇitagannaḍi suggest
Demaṇa 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 इǓत ĮीĒहणमकुुरåयाÉयाने (iti
śrīgrahaṇamukuravyākhyāne)  as  in इǓत
ĮीĒहणमकुुरåयाÉयाने पǐरलखेनाÚयायः सÜतमः ।। iti
śrīgrahaṇamukuravyākhyāne parilekhanādhyā-
yaḥ saptamaḥ), which translates as ‘the sev-
enth chapter called parilekhana, of the com-
mentary on Grahaṇamukura’.  It is probable that
the original text is named the Grahaṇamukura,
and that the commentary in Kannaḍa has not
been given a separate name.

In conclusion,
· Sringeri is the origin of the Grahaṇamukura.
· It has not moved out of Sringeri.
· There are only two copies of the grantha,

both with the Jyotiṣa family of Sringeri.
· Demaṇa Joyisaru of Sringeri was an emin-

ent Jyotiṣa scholar, who flourished in the lat-
ter half of sixteenth century and early seven-
teenth century.

· Demaṇa Joyisaru was patronized by suc-
cesssive Sringeri Pīṭhādhipatis during his
lifetime.

Most likely Demaṇa Joyisaru, the son of Devaru
Joyisaru, of Sringeri, is the author of at least the
Kannaḍa commentary of the Grahaṇamukura,
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 Grahaṇamukura 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 nandināgari
(photograph courtesy: Seetharama Javagal).

The text is a primer for the calculation of
eclipses. The procedures adopted for the kar-
aṇa 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, Rāhu, is very brief with 16 verses. He
explains the procedure in very crisp sentences.
A comparison with the method of the Āryabha-
ṭīyam 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 Śālivāhana Śaka (Śā.Śa)
which corresponds to 78 CE. Here he specifies
that this epoch corresponds to Yudhiṣṭhira years
of 3044 and Vikrama saṃvat 135. He provides
a rule of thumb for calculating the dyugaṇa
(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 Śālivāhana it was Bahudhānya,
which in the list of 60 is the 12th. We need to
start from the first one, Prabhava, which is 11
years prior to the Śaka epoch (of 78 CE). Since
25 cycles of 60 years have elapsed for the cur-
rent year, we get 1500. However, accounting
for Bahudhānya, of 78 CE, we have to subtract
11. This takes us to the beginning of the current
cycle. The current saṃvatsara’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 Śaka 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 Rāhu have been cal-
culated by me [which are] as good as those
from established siddhānta.” This number also

concurs with the time calculated above.
The ahargaṇa 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 Sūrya Siddhānta which
states that the number of revolutions of the Sun
in  a mahāyuga of 1577917828 sāvana days
(civil days) is 4320000, which implies that the
duration of the year is 365 days 15 ghaṭi 31
vighaṭi 31 pare and 24 tatpare. For 120 years
this works out to be 43831 days, approximating
the year to 365 days 15 ghaṭi and 30 vighaṭi.

The second chapter on getting the true val-
ues has 10 verses and is palatable only for
those who have understood the Siddhānta. This
procedure is similar to the one used in the
Gaṇitagannaḍi. 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
verses is very elaborate. The procedure is same
as described in the Karaṇakutūhalam of Bhās-
karācārya (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
Kannaḍa 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
siddhāntas state 13° as the limit for lunar eclips-
es and 11° for solar eclipses. For instance, the
Sūryasiddhānta says 11° (Chapter 4.6); Bhās-
kara II (1114 CE), 14° (Siddhāntaśiromaṇi, 4.2);
Parameśvara Daivajña (1410 CE), 13° for a
lunar eclipse and 11° for a solar eclipse (Gra-
haṇamaṇḍana, 30, 31a); Kamalākara Bhaṭṭa
(1658 CE), 14° (Siddhāntatattvaviveka); and
Bapu Veṅkaṭeśa Ketkar (1916 CE), 13° (Keta-
kīgrahagaṇita, 5.1). The other book, the Ganita-
gannaḍi by the same authors, gives the value
as 13°.

The last line of verse no. 4 in the 4th chapter
(Somagrahaṇam) reads

Ēाéयौ चÛġरवी तयोरवǓनभाचÛġौ Đमाɮ
Ēाहकौ ॥4॥
grāhyau candraravī
tayoravanibhācandrau kramād
grāhakau ॥4॥
೔ർ౳ ಕბคಬ౯ งಛ౳ ಹ౲ ฆ |
ಅವคಬ౯ คಡ ಕ౳ ಮൽಂದේ೗෺෸
೔ದ౳ ඞಛ౳ ಹಕฆ | ಛ౳ ಹ౲ චಂದฉ
ಗ౳ ๼ಸฤ෽ೕಗ౲ ฿ർತඝ |
ಛ౳ ಹಕචಂದฉ ಗ౳ ๼๯๋൭ಆತඝ || 4
||
caṃdrārkaribbarū grāhyaru |
avaribbarige kramadiṃda bhūchāyyū
caṃdranū grāhakaru | grāhyaneṃdare
grahisalu yogyavādātanu |
grāhakaneṃdare grahisuvaṃthā ātanu
॥ 4 ॥
Translation:
Candra is eclipsed by the shadow of the
Earth, and Arka – Sūrya is eclipsed by
the Moon.

Ēह (graha) in Sanskrit also means ‘toeclipse’,
hence the word Ēहणम ्(grahaṇam). Candra and
Sūrya are grāhyas, the ones to be eclipsed, and

the shadow of the Earth and the Moon are the
grāhakas, 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.

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 Grahaṇārkajñāna of Brahmagupta
and the Dhīkoṭida-karaṇa of  Srīpati  (Pingree,
1994) may be considered as the earliest. These
texts are not available now. The other texts  are
listed in Table 1.

In the Grahaṇamukura, the entire text is
bilingual; however, the Kannaḍa 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 Kannaḍa 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 Sūrya Sid-
dhānta and the Āryabhaṭa Siddhānta.

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-
abhā) which is defined as the mid-day shadow
of the 12-aṅgula śaṅku (12-inch gnomon) on
equinoctial days; the procedure is slightly differ-
ent from the traditional methods, described in
texts such as the Sūryasiddhānta (Bapudeva
Shastry, 1896), and the Karaṇakutūhala (Bala-
chandra Rao and Uma, 2008). The equinoctial
shadow, palabhā, 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, Śrīpati and
Āryabhaṭa II. The aim is to achieve accuracy,
since the instant of viṣuvat saṅkrānti (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 saṅkrānti
occurs closer to or at noon transit than by taking
the average of the two measurements.

While describing the central meridian, the
name of Karṇāṭa Deśa (the state of Karnataka
today) is mentioned. The names Kanyākumārī,
Kāñcī, Rauhītaka, Ujjayinī, Kurukṣetra and
Mānasa Sarovara are easily identifiable. Some
of the other names are not in use today:

The central [reference meridian] line pas-
ses through laṅkā, kanyākumārī, kāñcī,
karṇāṭa deśa, śvetādri, svāmi male, sa-
garapurī, śrivatsapuri, māhiṣmatī, rauhī-
taka, ujjayinī, kurukṣetra, himavatpar-
vata, mānasa sarovara and Merugiri.
An interesting feature of the Grahaṇamu-

kura is that it employs some rare meters in the
composition of verses, as in the three following
examples.
(1) मेघͪवèफूिज[तम ्(Meghavisphūrjitam) (19 syl-

lables). The following example is from
Chapter 3.
खसूया[èतका[ɨकाः खजलǓनधयः èवा¢भाËनाः
Đमाƣे
चराणां Ĥाणाः सायनलवरवेदȾगृ[हाणां गुणाः èयुः ।

युताæचोनाः Ĥाणैः खखगजǑदशो भाशंकाÜताः
Ĥमाणे
ɮयुराŧयोः सौàये èतः सͪवतǐर गते
याàयगोलऽेÛयथा ते ।। 3.4 ।।

khasūryāstarkāṅkāḥ khajalanidhayaḥ
svākṣabhāghnāḥ kramātte
carāṇāṃ prāṇāḥ
sāyanalavaraverdorgṛhāṇāṃ guṇāḥ syuḥ।
yutāśconāḥ prāṇaiḥ khakhagajadiśo
bhāṃśakāptāḥ pramāṇe
dyurātryoḥ saumye staḥ savitari gate
yāmyagole'nyathā te ।। 3.4 ।।

(2) मƣेभͪवĐȧͫडतम ्(Mattebhavikrīditam) (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 Kannaḍa and Telugu langu-
ages. The following example is from Chap-
ter 5.
अͬधकाãपे ĒहणाǑदमो¢हǐरजे Ĥाéणे भवतेां च त-े
Üयपराéणे èफुटपव[कालहǐरजादãपाͬधके èतèतदा
।
सǑहतं तɮͪववरेण ति×èथǓतदलं वैपय[ये सÛÚययो
रǑहतं ͧभÛनकपालयोǑद[नदले तɮयोगयुÈतं èफुटम ्
।। 5.6 ।।

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

Text Author Time
Grahaṇamaṇḍana Parameśvara Daivajña 1411 CE

Grahaṇavyākhyādīpikā Parameśvara Daivajña Fifteenth Century
Grahaṇanirṇayaḥ Nīlakaṇṭha Somayājī Fifteenth Century

Uparāgakriyākramaḥ Acyuta Piśāraṭī 1593
Uparāgaviṃśatiḥ Acyuta Piśāraṭī Sixteenth Century

Grahaṇamālā Hemāṅgada Thakkura Sixteenth Century
Grahaṇadarpaṇa Cadurangaraje Urs Nineteenth century
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Figure 4:  Seetharama Javagal with the manuscripts
(photograph courtesy: Seetharama Javagal).

adhikālpe grahaṇādimokṣaharije prāhṇe
bhavetāṃ ca te-pyaparāhṇe
sphuṭaparvakālaharijādalpādhike
stastadā ।
sahitaṃ tadvivareṇa tatsthitidalaṃ
vaiparyaye sandhyayo
rahitaṃ bhinnakapālayordinadale
tadyogayuktaṃ sphuṭam ।। 5.6 ।।

(3) महाİÊधरा (Mahāsragdharā) (22 letters as
against 21 in sragdharā). This is not men-
tioned in the major texts on Sanskrit
Chandas. Mahāsragdharā also has been
extensively employed by Kannaḍa and
Telugu poets. For instance, raseyiṃ kālāg-
nirudraṃ in Gadāyuddha (7.15) by the
famous poet Ranna. The meter is found in
some stone inscriptions in the Kannaḍa
region under Vijayanagar empire as well.
The following example is from Chapter 7.
शͧशनः èपशȶ च बाहुः èववलनसरणौ Ĥाͬच मो¢े
च पæचात ्
तरणåेय[èतः स केÛġात ् èवǑदͧश Ǒदनमणेः èयाɮ
भुजाĒाÍच कोǑटः ।
Ǒहमगोåय[èता च केÛġाÍǦǓतरनजृुगता
ĮोğकोɪयĒयोगात ्
Đमशो ĒासाǑदͧसɮÚयै वलयͧमह ͧलखेɮ
Ēाहकाधȶन धीमान ् ।। 7.19 ।।
śaśinaḥ sparśe ca bāhuḥ
svavalanasaraṇau prāci mokṣe ca paścāt
taraṇervyastaḥ sa kendrāt svadiśi
dinamaṇeḥ syād bhujāgrācca koṭiḥ ।

himagorvyastā ca kendrācchrutiranṛjugatā
śrotrakoṭyagrayogāt
kramaśo grāsādisiddhyai valayamiha
likhed grāhakārdhena dhīmān ।। 7.19 ।।

Mattebhavikrīḍita and Mahāsragdharā are
the most popular meters in this region, and both
have been included in khyātakarṇāṭa vṛttās, the
six meters that are the celebrated ones in
Karṇāṭa deśa. 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
Kannaḍa 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
Viddaṇācārya. 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 Śaṅkaranārāyaṇa
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 Gaṇitagannaḍi and the Karaṇābharan-
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
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