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Abstract: A brief review of the ancient prose text of Paa, referring to comets, as transmitted by later non-religious
Sanskrit literature is presented. The information passed on appears to bel8hgilte@nium BC or earlier. A
sequence of 26 comets with names and purported effects are given. The form of each comet sometimes with its position
in the sky is presented vividly. A year number, mentioned as the time interval between each appearance, is also given.
The total period covered adds to about 1300 years. The first comet is said to have appeared in the era of the Floods. This
would date the Floods to about 2500-2700 BC. Whether this has any historical importance needs to be further investigated.
The names of many comets correspond with names of Vedic deities. This raises the possibility of comet sightings being
alluded to in the Rig Veda.
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INTRODUCTION his book aptly Adbhuta-gmra (Ocean of dders). His

A brief note on the tradition of comet observations inwriting covers all of BS on natural phenomena and much
ancient India has been presented previously (lyengar, 200B)ore. His intention was to bring in one place comet-lore
Sanskrit literature contains large number of references farevalent during his time. What could have been the reason
comets. These are spread over Vedas, laaraeligious, for interest in comets by writers such as Para and Vr.
semi-religious and secular texts. The oldest literargsarga who should have lived several centuries before
composition namely, fveda seems to contain referencesvaraha-mihira? It is this aspect, which makes one wonder
to comets, in an archaic mystical style. Mali@ata and why interest in comets waned to such an extent that the word
Puraras contain graphic and highly personified description&etu, in later days, meant the descending lunar node.
of comets. But, the secular writings of Vaemihira (5-6 Unfortunately we do not have the texts of Para, and
century AD) in Bhat-samhitagbbr: BS) and of Ballda-  Vr. Garga available in their original form. The identity of
sena (11-12 century AD) in Adbhutagaradbbr: AS) are  these authors is also not clear, since several persons are cited
objective and organized (Bhat, 1981; Jha, 1905). Both tHey the same name. Notwithstanding these shortcomings,
above writers present the knowledge passed on by ancighe information about comets provided in BS and AS should
scholars Parara, Vddha-Garga, Garga, Asita-Devala, andbe of interest to historians, scientists and lay people
a few others. Surprisingly, no contemporary comet sightingnterested in Indian culture. Since the material available is
is presented in BS, whereas AS appears to have left ot@o large, here only AS the work of Balesena, is
record. The above period saw the peak of mathematicabnsidered. This will not be a limitation, since AS covers
astronomy g$iddhantg in the country, when many sky all of what Varana-mihira has written in BS.
observations were also carried out. Howeseatdhantic B
astronomers have largely kept silent about cometsara Adbhuta-sagara(AS)
mihira is categorical in stating that the orbits of comets are Muralidhar Jha (1905), brought out a critical edition of
beyond mathematics. But, he had no hesitation in listinthis book a century ago, after consulting several available
the names, forms and effects of comets as prevalent befaranuscripts. This edition published in 1905 is followed here
his time. Ballda-sena was a king ruling at Mithjldut his  for further work. Ketu-adbhutgComet-wonder) is the'8
origins were in Karntaka (Sinha, 1979). He seems to havehapter (pp.148-202) in AS. It is not the intention here to
had a penchant for collecting information on anomalougranslate the complete text about comets, which will be too
happenings from all sources available to him. He nameldng. AS repeats the statements of Veranihira, Garga,
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Asita-Devala, Atharva-muni and towards the end of théhanigha (J-delphini) This is same as the tradition of
chapter gives the writings of Pasra and Vr. Garga. vedalga jyotisa, which has been well discussed in recent
Pardsara is the most interesting among the above authogears (Shastri, 1984). Briefly, Vana-mihira whose time
for two reasons. Firstly, his composition is in prose. AS iiay be taken as 530 AD, provides the position of winter
a few places cites a P&saa in verse also. It is possible solstice as the first quarter of stittara & cha (J-sagittari).
these two persons are different, but with same family namé&or this to have been at the beginning of &thanigha,
Prose style in Sanskrit is rare and ancient, going back to thiee precession amounts to 23°20'. From this information
Brahmaa period of Vedic literature. It is also noteworthythe era ofvedama jyotisa is assigned to 1150-1370 BC.
that sentences in PS end with the watid Similar to the  This hints that the information contained in PS also
prose style of Bramaa texts. Parara’s samhitatext belongs to a tradition originating at a period around
(abbr: PS) should contain the earliest information aboul400 BC. It is noteworthy that PS does not indicate the
comets seen in India, in a non-religious context. Furtheseasons in terms of the twelve zodiacal signsads,

AS guotes PS in other chapters also, giving a clue to whexs done by later astronomers Va@amihira and Brahma-
Pardsra might have lived or the era of the tradition reportedupta.

by him. In the 2 chapter on Sun’s transit, the position of 3

solstices, as given by Vana-mihira is recorded. This Comets as per Par@ra Samhita (PS)

corresponded to summer solstice being at the third quarter PS classifies comets into eleven groups making a total
of starpunarvasu[]-geminorum). This is followed by the of 101 comets. PS mentions that 16 are born out of Death
position as observed during Baléasena’dime, when (mrtyu group), 12 are from solar deitieadityagroup),
summer solstice was at the beginningpoharvasuThis 10 are due to anger of Rudra (Rudra group), 6 belong to
amounts to a precession of aboutaitounting to time Pitamaha group, 15 are from Udalea group, 5 are from
difference of approximately 500 years (72 years per degreByajgpati, 17 are from the forehead of Maand Kagapa
between Varha-mihira and Balla-sena, which is quite (stars of U. Major), 3 are from Vibhasu, 14 are coeval
realistic. Next the relation of seasons with stars as pevith Moon when the ocean was churned (Moon group), one

Pardsra is quoted: is born of smoke or dust (Dlma) and one is from the anger
of Brahma or Creator. This list adds up to 100 only. Vr.
tatha ca svakbdkam tu-kramam da paréarah | Garga gives the comets of Rudra group as eleven, in which
tasya’savistadya pausantam caratalsiSirah | case the figure of 101 will be correct. The basis for the
vasantalpausia rdhat rohiryantam| grouping is not mentioned but the names appear to be
soumyd sapardham grismah| distinctly linked with Vedic deities, a point to be discussed
pra vt sarpardha hastatam | later. Twenty-six among the 101 comets were purportedly
citradya indrardhant arat | seen. Hence Pamra has described their name, form and
hemanto jyga rdha vaigavantam iti || the time interval between successive sightings of these

comets. All the 26 observations are reproduced here briefly,
Para’ara said (the following) order of the seasonswith their names and associated year numBetu is the
during his time: standard word for comet, hence only the meaning of the
Séira, the cold season is when he (Sun) transits frorfirst part is given against a few names in parentheses. The
beginning of Dhantka till middle of Revati. Spring is from text is given in two cases to highlight the archaic style, which
middle of Revati till end of Rohini. Summer is from beginnings nevertheless, objective and realistic.
of Mrgasra till middle of Agsa. Rainy season is from
middle of Aesa to end of Hasta@rat season is from Citra tatra vasaketuhsnigdho maha udagyata‘skhah
to middle of Jygha. Hemanta, the dewy season is frontrim$at-vars-satam proya samplavas pasimenoditah
middle of Jygka to end of@vara. sa sadyo maraka-phalala)saubhika-karah| ru ke asthi-
ketuhasaubhika-karahtulya-pravasa-kda-phalah|
There is a scribal mistake in the first sentence, whicpurvea snigdha eva $astra-ketsgstra-vitta-raja-viodha-
should reaghausia rdham, as seen from the next statementnaraka-phalalsamo ruksh- iti || (AS.p.171)
which is correct.The above is a descriptiofthenaksatra
(stars along the ecliptic providing a background for There, big Vas&etu, (Flesh or Marrow) with its crown
observation) system of astronomy, with the year beginningent towards north, elapsing 130 years in the floods, having
at winter solstice coinciding with the first point of starrisen in the west, causes immediate destrudtansh asthi-
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ketu appears in the same period causing miseagtr&  sikho ardha-ratra-kale dgyalj tenaiva saha dvitiah
ketu rising sharply in the east causes destruction... prajapati-sutatpasimena ka-nma grahalketuhyuga-
samsthayi yugapadeva @yate | tavubhau sapta-raa-

The alternate reading feamplaves is samplave yuge. drsyau dasa-vara n praja hpidyatal kahprajapati-putro
This would mean in thera of floods. Asthi-ketu(Bone)  yada dvyadhikam &yeta tadadarumm prajanam’astra-
andSastra-keti{Weapon) have the same transit period, wittkopam kuryd| taveva sneha-vaaryuktau ksmarogya-
the latter rising in the east. This may be the same comstibhikadau bhavatgh (AS. p. 184)
seen once in the west and then in the east. Since three comets
are listed as being contemporaries, perhaps at least two Then, Seta-ketu (White) is seen, 110 years after Bhava-
comets were seen together. At the end of the transits of tketu, in the east at midnight, with its crown bowed
above cometKumuda-ketuNight Lily) is seen for one southwards. Atthe same time is seen in the west a comet
night in the west like a bright spray of cow’s milk, with its named Ka (second of the Prgjati goup). Both, visible
head bent towards east. This does good to people forf@ seven nights, trouble people for ten years. If Ka is seen
period of ten year&apala-ketuSkull) rises in the east on for double the period (14 nights) it will cause horrible effects
a new moon evening, travels half the sky with a smokpf weapon (?) on people. The two turning to oily colour
crown. Seen 125 years, aftéumuda-ketujt induces bring good effects to people
drought and famine. For years equal to the months of _
visibility, it reduces grain yield by half and also uses away Reference t&a asyuga-samsthgi, (one who stays for
(destroys) half the population. At the end of this transitayugd is not clear. We can only speculate that perhaps on
Mani-ketu (Crystal) is seen in the west for a night, subtleprevious occasions it had stayed for a long time, since one
like the star Arundhati (Alcor in U.Major), with its crown yugais of the order of five years, in Vedic parlance. It is
bent towards east. Among the Rudra group coretls,  called bothgraha (seizer or planet) and &stuh(comet).
ketuarises 300 years and 9 months aflami-ketu From At the end of the effects &veta-ketthat is after 10 years)
the east, along the ecliptic, with a head like the tip of a spedadma-ketyLotus) rises in the west with a crown of lotus
it travels one-third of the sky to be seen at the horizon. Faolour, for a night and brings happiness for a period of seven
that many years, equal to the number of months seen, thiears. After a lapse of 115 yea®sadhi-ketuKa'yyapa
comet having reduced the population to one-third, leavegroup) is seen, with stgyesha (Antares). It is dark and
only one-eighth of the grain yiel@ala-ketuMoving) rises  harsh occupying one-third of the sky anti-clockwise, with a
115 years afteKali-kety, in the west with a crown of the crown rotating clockwise above, like a lock of hgirsdhva-
size of a finger joint, bent southwards. Following one-thirdoradaksa-jata kara-skhah). It will reduce population in
of the sky, as it moves north, it exhibits a head like the tithe central region and north to one-thifdarta-ketu(Cyclic
of a speat&u l[agrakaram’skham datayan). Moving close or Periodic) comes after the work 8fadhi-ketuwith a
to Abhijit (near star Aquila), it touches U.Major and theconch-like trunk portending happiness to the wdRlakmi-

Pole Star, to return half the sky and sets in the south. It dokstu (Ray) comes 100 years aftAvarta-ketuin kittika
horrible deedsda ruram karmain the sky, shakes the earth (Pleiades) with a smoky head. Its effects are similar to that
and destroys a populous province in central Ifd@dhya- of Sveta-ketu. After a lapse of 108 yeaBamvartakas
de'sa) for a period ten months. In other places also for 18een in the evening. It occupies one-third of the sky, with a
months it creates fear of drought, disease and death. THeeadful head and ejecting a thin copper coloured spear-
next comefala-ketu(Water) raises in the west with its headlike jet of smoke. For years equal to the hours it stays,
bent to the west, with a well-formed staujata-taral). It  kings fight among themselves. The"26met in this list
helps people for nine months with good health ands Dhu ma-ketSmoky) Earthquakes, dust veils and
agriculture. Cometsrmi(Wave) and others of Moon group exchange of heat and cold (seasons), precede the rise
appear at intervals of 13, 14 and 18 years to produce goodl Dhuma-ketu It appears at no fixed intervals of
effects on earth. After the work of eight of theBhava- time.
ketuis seen in the east for a night. It is of the size of the The above descriptions presented by Para are
north star of theérttika cluster (Pleiades) with the crown unambiguously of comets. The years mentioned are to be
bent clockwise. treated as approximate time intervals between two sightings,
expressed as elapsed timEhe first one is clear as to its
atha uddski-sSveta-ketuhdasottarm vara-satam  connection with the Floods. However the number word poses
prosya bhavaketobarante puvasyan disdaksnabhinata- a problem in interpretation. For examplasa-ketu'syear
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number is given agim&t-vars-satam |s this 3000 or dhumam vimuficgtiHe seems to be wary of myths and
1307 Here the latter is taken as the intended meaning flmiklore, when he states ‘those with ignorant eyes do not
the following reason. Garga, who describés/arupa  see the starry nature of this objénfisya taamayam rpam
as celestial objects causing fire, gives their counirasat-  pasanti ajfiana-cakssah). He describes the other comet
graha-atam. Balla la-sena explains this asm<st-graha- Samvartakaas the one famous for reducing the world
Stam vimatyadhikhaniatam ityarthahlt is seen that, in  (samvartaka iti khyéahksyaya jagatan it). But later
ancient Indiajwenty-above-hundrethot twenty-times- Puraric literature has takeBamvartakao mean a type of
hundred) was the accepted meaning of this compound worcloud that brings excessive rains, leading to a deluge.
Varaha-mihira in BS also gives the numbewisaru pa The other authors quoted in Adbhutagasa namely,
as 120 without ambiguity. The number of years mentioneGarga, Atharva-muni, Devala, Bingava and Vale have
in the comet list adds to about 1300. This would mean thabthing seriously original to add to the works of Para
Pardsara the author of PS has passed on a record of 2éid Vr.Garga. They increase the total numbers to 1000 and
comets observed before his time in a particular sequenegld new groups such as Jupiterian (65), Saturnian (60) etc.
starting from the era of Floods. Association of comets with planets might have had an
Next to Parara, Vr Garga writing in verse form is observational basis but the numbers appear to be arbitrary.
important for our discussion. He accepts the same groupiyhether the mentioned objects were comets is also unclear.
as in PS, but names all the 16 comets of thiguMgroup,  For exampleguru-sutah(Jupiter’s offspring) are described
naming one of them &ara’ara. This indicates that his as white stars without haivikacah)seen in the south.
writing belongs to a date later than PS. He does not sta&milarly, the Venus group is a cluster of 84 white-stars called
the initial era of the observations, but mentions &sihi-  visarpaka seen in the northeast direction. Arigiras is a form
ketu(2"in the list of PS) as soon as it is sighted inundateseen on Sun, like a person sitting in a chariot. CometaArun
earth with water. He adds here and there more details to tignot starry, but dark red in colour and dust like, with diffused
descriptions of PS. For example, the interval between Kallight. Kafka is a comet shining like moon but clustered
ketu and &nkha is given as 18 years and 6 months. Similarlyike a clump of bamboos. None of these authors gives the
Agni-ketus seen three-and-half years afearta-ketuwith ~ time interval between any of the comets. Their main
starjyesha , remaining visible for one-and-half months. contribution is in preserving a tradition of celestial
Vr. Garga mentions a com&ada-ketu(Mace) seen on objects (other than naksas and planets) being known as
Ma rgdga amavasya (Novembelanuary)in the region of ~ arura, amirasa, ka, kdka, kabandha, kiraa, vivaru pa,
starsa rdra (Betelgeuse)punarvasu(Pollux), puya brahma-dama, taskara, tvam, trisras, triSikha,
(Asellus) anda'sea (Minhar) but gives no year number. vibhavasu.
Probably this was seen during his lifetime, after the close of
the list of PS. He differs from PS, also about the last tw&Omets in the Rigveda?

cometsSamvartakandDhuma He boldly states: Several of the comet names mentioned above
synchronize with names of Vedic deities. This makes one

nakstra-cakram akd s yathaiva parivartate| wonder whether some hymns of thgveda (RV) could
ketu-cakram tathaivedamia& &t parivartate|| have been inspired by comet sightings. That, this is not
tato varsisahasrante dsyete coditau divi| just a speculation is borne out by a study of the ancient text

ketu-mala-grahasyate dhma-samvartakau grahau|| harmonized with later traditional literature. Here, only a

few points are highlighted to bring out the possibility of

Like the stellar wheel rotating (repeating) in the sky,RV referring to comets. The word for comet in Sanskrit is
the comet-wheel also repeats in the sky. At the end of 10kétu often referred adhuma-ketu Currently this word is
years, at the end of the comet strand (ketudaggaha?), used in almost all Indian languages in the sense of comet.
two comets Dhma and Samveaka appear together. Ketuoriginally meant a hairy flag like object, synonymous

with words such a&khi andke$. Amara-kés (39 book;

Vr. Garga gives in detail, the tragedy that these two brintanta-varga a standard reference on ancient meanings
on earth. These lead to fall of meteorites with the teprovides two meanings for the wodthiumaketunamely
directions becoming air-less. Earthquakes occur with oceamag)ni (fire) andutpata(anomalous phenomenon). The first
and mountains getting disturbed. He should have beennaeaning is obtained by interpreting fire as smoke-bannered.
keen observer, as he saybhuma-ketupefore setting, Itis obvious the latter meant a comet. The hymns RV 1.162,
sends a jet of smoke away from Sastémana-kée tu raveh 1.163, read like an eye witness account of a celestial object:
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‘moving fast...in the sky like a line of swans...gold horned,as per the discussed literature was held responsible for the
metal footed.” The simile of the celestial Horse or Firenundation of the city of Dveaka.
moving like a line of birds in V-formation appears again at  Further intriguing is the information preserved by the
RV 3.8, which could be the split tail of a comet. Fromancient authors that Tvas(a personified celestial object
Yajurveda (T.S.Br. 1.5.7) we learn that seers in ancient timetensively cited in thedgveda) can cause eclipses at times
feared that they might not see Sun raise again and in faather thanparvan (syzygy). Varana-mihira criticizes
they won the dawn by thetravasthymn. This read along superstitions about eclipses and upholds mathematics as
with RV 1.35, where Sun is described as covered with darkufficient to understand solar and lunar eclipses.
dust, but getting cleared later, makes one wonder whethBevertheless, he does not hesitate to state that a planet
this could have been due to comet dust. RV 8.44 refers talled Tvag is capable of darkening Sun at odd times
Vibhavasspecifically aslhumaketa comet. RV has also (satamaskam parva-vindvasa namaka-madalam
several references to objects falling from the sky (1.17%urute| BS 3.8 Earlier Indian tradition in Renayam
8.55, 10.68). AtharvanVeda (19.9) has a prayer for and Mahahaata identifies Rau as the sole cause of solar
peace to the quaking earth hit by meteorites and to Dea#imd lunar eclipses at syzygy. It is conjectured that the
calleddhuma-ketu persistent tradition of a comet having caused an eclipse,
could have influenced a school of later writers and
astrologers to name the descending lunar nodetas

As per PS not all past comets brought disaster but a few

A brief account of the most ancient comet lore of Indieof them were responsible for decreasing the population by
as preserved in Adbhuta-sagara has been presented heeelucing agricultural yield. Some of them are said to have
AS repeats an ancient prose text of Fara, which perhaps modified climatic conditions and caused earthquakes. This
forms the original Paraara Samhita (PS). It may be scenario perhaps pertains to India, but such events, if real,
mentioned here, that Utpala{@entury) also quotes the should have left their signatures at other places also. There
same text of PS in his commentary oh&rsamhita (Bhat, are evidences to show that large parts of the earth went
1981). Astronomical notions and some data about planetsrough climatic disturbances around 2300 BC, supposedly
indicate that PS predategldhanticastronomy by several due to anintense encounter with the Taurid meteoroid stream
centuries. For example, the period of Saturn is mentiongdandelkehr, 2002). Clube and Napier (1984) have
as 27 stars being traversed in 28 years, which was not theopounded the astronomical framework for the occurrence
style in which later astronomers stated this period. As p&f such an event. The possibility of a comet-dust veil
internal evidence in the text, the tradition of PS belongs tobscuring the sun and having caused climate alteration is of
circa 1400 BC. The interesting part of the text is the list ofonsiderable scientific interest (Napier, 1998). Clube and
26 comets purported to have been seen sequentially startiNgpier (1990) have correlated available ancient information
from the era of the Floods. The total number of years in theith their theoretical results to demonstrate that the night
list adds to about 1300 years, which indicatesShatplava sky around 3000 BC should have been much disturbed. Their
meaning the Flood (inundation or deluge) refers to a perioghost important conclusion is that bronze-age civilizations
about 2500-2700 BC. The story of the Flood appears fahould have been severely affected by comet related events.
the first time in India, in Satapatha Branan (1.8.1), which  Sanskrit texts investigated here uphold this conclusion about
is later than the §veda but belongs properly to Vedic such a possibility in India. The text of Paea preserved
literature. The contents of this ritualistic text can be dateth the ancient scientific literature of India contains an
to 3¢ millennium BC, based on a statement abottik&r or  observational tradition of comets associated with destruction
Pleiades not moving from the east (Dikshit, 1969; Parpolan earth.
1994; Kak, 1997). This text also contains reference to Agni
(Fire) being stationed in the star group oftika, which Acknowledgementsthis article was presented as a
could as well be an oblique reference to a comet (lyengdgecture at the Geological Society of India, Bangalore
2004; Napier, 2004). The Flood story connected with then 23 February 2005. Discussions on the lecture by
Fish form of Visiu and a boat being tied to a peak in theDr. B.P. Radhakrishna and Dr. K.S. Valdiya were useful in
Himalayas is recounted in Mab&aata as belonging to a preparing this paper. Financial support from Indian National
bygone era. The great epic has several references to cométademy of Engineering under the Indian Engineering
but here it suffices to point out tHatahma-daxdaa comet  (Civil) Heritage activity is acknowledged.
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