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An Early Eclipse Record of Indian Astronomy

K. Chandra Hari(
Abstract

Present paper is an attempt to highlight the earliest record of the eclipse observation in the Indian astronomical tradition. Śankaranārāyana, a protégé of the King Ravi Varma Kulaśekhara who ruled at Mahodayapuram in Kerala has made a reference to the solar eclipse watched by the King and himself on the 1449066th day of the Kaliyuga in the afternoon. Nīlakantha has made an indirect mention of this eclipse in the context of Śankaranārāyana and Bhatābda-samskāra, which may be interpreted to mean that the particular eclipse observation was used by Śankaranārāyana to convince the King of the efficacy of the “Vāghbhava” corrections in accurate astronomical computations and thus achieved for the method royal recognition as well as popularity. ‘Vāghbhava’ corrected mean longitude when accounted for precession using ayanāmśa of the Kerala School of astronomy tallied almost exactly with the modern longitudes - mean Sun differed by 5 minutes of arc while mean Moon, Rāhu and Apogee of Moon differed only by 1 minute of arc. This eclipse observational record as such is of historical significance and point towards the prevalence of scientific astronomical observation and experimentation in Kerala as early as in the 9th century AD. 
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An Early Eclipse Record of Indian Astronomy

I. Introduction
Eclipse observations in India dates back to Vedic antiquity as is evident from the hymns 5-9: Book V of Rgveda. Inscriptional records of the eclipses are also available from AD 580 onwards
. But records of astronomical observation of the eclipses have been almost nil in the history of Indian astronomy till the time of Parameśvara, whose date is 1360-1460 AD. We are able to understand from the works of Parameśvara and Nīlkantha that there have been traditional records of eclipse observations but no such data has come down to us from the period prior to them. An exception to this situation is the lone reference to a solar eclipse observed by the Kerala astronomer Śankaranārayana, corresponding to the Kalidina of 14,49,066, which falls in AD 866. Present paper is an attempt to investigate the details of this epoch.

II. Śankaranārāyana    
We have only very little information about the life and works of Śankaranārayana. His only work that has come down to us is the commentary on Laghubhāskarīya from which we are able to understand that he was a protégé of the King Ravivarma Kulaśekhara of Mahodayapuram and he belonged to the place ‘Kollapuri’ or present day Quilon [08N53,76E37]. K.V. Sarma has quoted a few verses from his Laghubhāskarīya-vivarana in “Indian Astronomy – A Source Book”, which tells us also about the Golayantra or armillary sphere installed at the observatory in the capital city of Mahodayapuram in Kerala. This city also had the name Vańci and was near the present day Kodungallūr of the Trichur [10N25,76E15] district of Kerala. The opening verse of the afore-mentioned commentary viz., 

Acāryāryabhatam Varāhamihiram Srīmadgurum Bhāskaram I

Govindam Haridattamatra śirasā vaksye pranamyakramāt II

- tells us of his two illustrious but little known predecessors in the Kerala astronomical tradition – Haridatta and Govindaswāmin and also later in the text he has provided his date as Śaka 791, which correspond to AD 869. He has mentioned the eclipse under reference in verses 31-32 of the fourth chapter and K.S. Shukla has translated these verses as follows
:

“When 14,49,066 days had elapsed (of Kaliyuga) and the Sun was eclipsed, causing darkness in the afternoon, Sri Kulaśekhara, the Lord of the land surrounded by beautiful seashore, enquired of the eclipsed portion of the Sun corresponding to the end of the second ghati since the commencement of the eclipse”.     

Nīlkantha has referred to him as the disciple of Govindaswāmin and also mentions the application of “Vāghbhava” corrections by him in predicting the solar eclipse at Mahodayapuram. From Laghubhāskarīya-vivarana this eclipse can be understood to be the one that took place for the Kalidina = 1449066. Perhaps, this is the earliest surviving record of an eclipse observation by an astronomer of the Indian astronomical tradition.

III. Details of the Eclipse


Kalidina = 1449065; Kali year 3967(elapsed).


New Moon: 16 June 866 AD, Sunday, 15:10 LMT [10N25, 76E15]

Udayādi 23nādikas 52 Vinādikas; including fraction, Kalidina =1449065.39777

JD [TDT]: 2037530.945897. Sun and Moon: 88027’45”. The near-total eclipse had its beginning at 15:38 LMT and end at 1752 LMT with the near-totality at 16:48LMT. 

As mentioned in the above quoted verses of Śankaranārayana the eclipse was in the afternoon and the duration was nearly 5ghatis35vighatis. In Jyotirmīmāmśa by Nīlkantha, we have the following indirect reference to this eclipse in the following words
:

“Tacca Laghubhāskarīya vyākhyāne Sankaranārayanīye likhitamasmābhirdrstam I Govindasvāmināpi ime ‘bhavabha’nvādayo bījasamskāraśloka na drstah I Nibandhanasamskāra eka eva drstah I Sa ca Govindakrtou likhitah I Tatra bhaumādīnāmeva – catvārimśalipta deya madhye kujasya  - ityādinokta I Na Candrasya I Ata Candrasphute tattungamadhyayoh samskāravekīkrtyoktah – padonāstavimśatih padonacchidracaturjya – iti I

Ekīkarane sphutagatirapyapeksyate, dhruvasamskāravat I Govindasvāmini svargate punah tacchisyah Sankaranārāyanah ‘Vāghbhavonā’diyuktam Bhatābdasamskāram labdhvā Mahodayapurastho Arkagrahanam drstvā, tasya drksamvādam jńātvā rajńe Kulasekharāya nivedayāmāsa I Tena ayam keralesu prasaritah I Tasyāpi punaridānīm drgvisamvādoabhūt I Tatra Candrasamskāre ‘munyamśonah’ kala eva tyājya iti grahanam drstvā kenaciduktam I Tatra asmatparamaguru Parameśvarācāryo bhārgavo-aśvatthagrāmajah ‘munyamśah’ saptamāmśo va pańcamāmśo veti samśayya bahuparāgadarśanena pańcāmśonatvam nirnīya Siddhāntadīpikāyām Govindabhāsyavyākhyāyāmavadacca – 


Tatrendoh sakaja liptah svapańcāmśena varjitah I


Grahya, Rāhordvadaśamśahīna, stungasya kevalah II – Iti I 

Present author is not competent to attempt a satisfactory translation of these verses. Part of these can be found translated in the Āryabhatīya, edited by K.S. Shukla along with the commentary of Bhāskara-I, at page xxxviii of the introduction: 

“These two ārya verses (dealing with the manuyuga correction) were seen by me in Śankaranārāyana’s commentary on the Laghu-Bhāskarīya. Govinda-svāmi, too, did not see the verses giving the bīja correction, beginning with bhavabhānu. He saw only one nibandha-correction. That has been stated in the Govindakrti…On the death of Govinda-svāmi, his pupil Śankaranārāyana, having obtained the Bhata-correction beginning with vāghbhavonāt, and observing a solar eclipse at Mahodayapura, informed King Kulaśekhara of his discovery. By him this was popularized in Kerala”.       

Even this translation coming from a reputed scholar and astronomer is not satisfactory. What is implied in the verses is the fact that Śankaranārāyana could inform Ravivarma Kulaśekhara of the aptness of “Vāghbhava” corrections after ascertaining it from the eclipse observation at Mahodayapuram. This discussion on the above eclipse observation by Śankaranārāyana took place 600 years after him in the context of corrections to Moon and its Node to facilitate accurate computation of the eclipses. It is therefore apparent that Kerala had a tradition of eclipse observations since quite early times and such data were constantly employed in refining the astronomical elements.

IV. Merit of ‘Vāghbhava’ Corrections
 

It is apparent from the above disquisition by Nīlkantha that Sankaranārāyana convinced the efficacy of “Vāghbhava” corrections to Kulaśekhara with the observational data of the above eclipse. To understand the significance of the “Vāghbhava” corrections the mean elements related to the eclipse are provided in the accompanying Table as per Āryabhatīya as well as “Vāghbhava” -Corrected in contrast to modern values:

Mean Elements for Kalidina = 1449065.3977

New Moon: 16 June 866 AD, Sunday, 15:10 LMT [10N25, 76E15]

JD [TDT]: 2037530.945897

	Planet
	Āryabhatīya
	Āryabhatīya

+ayanāmśa*
	Vāghbhava
	Vāghbhava+

Ayanāmśa
	Modern

astronomy

	Sun
	82059’57”.91
	88044’
	82059’57”.91
	88044’
	88038’42”

	Moon
	79055’52”.18
	85040’
	79018’20”.66
	85002’
	85002’47”

	Node
	85029’35”.21
	91013’35”
	83009’39”.43
	88054’
	88054’36”

	Apsis-Moon
	216026’40”
	222011’
	213039’32”.7
	219024’
	219025’16”

	* Ayanāmśa used: [(3623-3967)/60] = 05044’


What better accuracy can we think of almost 1200 years before, in the pre-telescopic -phase of astronomy? 
According to modern algorithms the correction involved in converting the Universal time to the astronomical time TDT is (+) 2209.6 seconds in AD 866. Without accounting for this variation of 37 minutes of time over which the Moon undergoes a longitudinal variation of approximately 19 minutes of arc, we could not have realized the above exactness of the ancient computations.

V. Conclusions

It is apparent from the above that the eclipse actually took place on the 1449066th day of the Kaliyuga and not after 1449066 elapsed days as the tradition has come to believe. It was a near total eclipse occurring two days before Daksināyana in the afternoon and was over only 1.2 ghatis before sunset.  Exactness of the Vāghbhava corrected longitudes of Sun, Moon, Rāhu, and Moon’s Apogee with the modern values facilitates a better interpretation of the Nīlakantha’s observations about Śankaranārāyana in the context of Bhatābda-samskāra. The above eclipse might have given Śankaranārāyana an opportunity to convince the King Kulaśekhara of the accuracy and significance of the “Vāghbhava” corrections and thus the “Vāghbhava” corrections might have become popular in Kerala under royal patronage. Astronomical discussion on an earlier eclipse observation is not traceable in Indian astronomical literature. 

( Superintending Geophysicist (Wells), Institute of Reservoir Studies, ONGC, Ahmedabad - 5.


� Epigraphic Indica:XXVIII, pp.1 ff. 


� Āryabhatīya with the commentary of Bhāskara-I and Someśvara, Ed. Prof.K.S.Shukla, Pub: Indian National Science Academy, New Delhi. Introduction p. xcix


� Jyotirmīmāmsa of Nīlkantha Somayāji, VVB Institute of Sanskrit and Indological Studies, Panjab University, Hoshiarpur. Ed. Dr.K.V.Sarma. pp.15-16.(1977)


� Vāghbhava Correction: Haridatta, in Mahāmārganibandhana, had stipulated the following corrections for the mean longitudes of Planets: Let (Śaka year – 444) = Y. Correction for Moon :9Y/ 85, Moon’s Apogee: 65Y/134, Rāhu: 13Y/32, Mars: 45Y/235, Śīghrocca of Mercury: 420Y/235, Jupiter: 47Y/235, Śīghrocca of Venus: (-)153Y/235 and for Śani: 20Y/235 [Page. 155, Indian Astronomy – A Source Book, ed. B.V. Subbarayappa, K.V. Sarma, Published by Nehru Centre, Bombay]





