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Introduction

S.B.Dikshit', the first person to write a definitive history of Indian astronomy, traces the
subject in two distinct periods called pre-siddhantic and siddhantic. The word siddhanta
in this context may be roughly translated as mathematical or computational astronomy.
The content, outreach and limitations of the siddhantic astronomy are better known, with
large number of texts starting from the Common Era. A typical feature of these texts is
their postulation of a long period of time called Kalpa in which planets execute integral
number of revolutions. These texts also divide the ecliptic into twelve equal parts (Rasi)
sequentially named Mesa, Vrsabha etc. Another distinguishing feature of texts belonging
to the siddhantic period is their silence about comets, except for the Brhat-samhita (abbr.
BS)** and the Narada-samhita®. Varaha-mihira the famous author of BS frankly declares
that he is only presenting what ancient astronomers Parasara, Garga, Asita and Devala
have said about comets. Thus clearly there is nothing original in the Ketucara of BS
(Chapter XI), but is notable for the bulk of information provided, which in parts appears
realistic, even though there are inconsistencies. Even a casual reading of BS makes one
wonder why Parasara and others living several centuries before Varaha should have
named, classified and left observational records about comets. For the pre-siddhantic
period we have only a single published text namely, Lagadha’s Vedanga Jyotisa®. This
text is solely devoted to the calendar and is silent about planets, eclipses and comets.
However, several scholars have pointed out that a class of texts called sambhita,
containing astronomical information, authored by Parasara, Garga and others should have
existed in the pre-siddhantic period"®. Since Panini, the famous grammarian, cites
Parasara and Garga, it is generally surmised that these astronomers should have lived
before 700 B.C.”® The texts of these authors are perhaps not any more available in their
original form. Nevertheless there are two sources from which we can know the basic
features of the ancient samhitas. These are the commentary of Utpala (10th cent A.D.) on
BS* and more importantly the Adbhuta-sagara of Ballala-sena’ (11-12" Cent A.D.),
wherein the original texts, at least in part, are reproduced as lengthy quotations.
Parasara’s text, denoted here as Parasara-sambhita (abbr. PS) is in prose, a literary form
rare in Sanskrit. Many of the sentences in PS end with the word iti typical of Vedic
Brahmana texts. As per Roy'’, William Jones in 18" century had access to a copy of
Utpala’s commentary, which had quoted Parasara with accents common to Vedic texts. In
the available published version Utpala refers to PS as Pardsara-tantra, a technical name



for the same prose composition”. Vardha-mihira himself cites this tantra by name in BS
(Ch. VIII 8-13) on Mercury’s transit. He presents the same visibility information given in
PS as quoted by Utpala.

Adbhuta-sagara (abbr. AS) is a book belonging to the genre of compilations focusing on
anomalous phenomena. The compiler of this book was Ballala-sena about whom
considerable historical information is available'"'>. Balldla-sena was a king ruling at
Mithila, but his origins were in Karnataka. He collected information on anomalous
happenings from available sources and named his book aptly Adbhuta-sagara (Ocean of
Wonders). His intention was perhaps to bring in one place scientific information, myths
and religious beliefs prevalent during his time about natural phenomena. AS repeats the
statements of Varaha-mihira, Garga, Asita, Devala, Atharva-muni, Parasara, Vr.Garga
and a few others. AS has three sections, called celestial (divya), atmospheric (antariksa)
and terrestrial (bhauma) anomalies (utpata). It is the first part, with fourteen chapters,
that is important for our study. Among the above authors Parasara writing conspicuously
in prose attracts our attention. A comparison of 4S with Utapala’s commentary clearly
brings out that the unique prose text of PS was widely known in India till at least 12"
Cent A.D. PS preserves a tradition of naksatra (stars along the ecliptic) as the
background for observing the sky. PS indicates the seasons also in terms of naksatra
divisions and is unaware of the twelve zodiacal signs or Rasi of siddhantic astronomers.
This tradition appears to have been continued by Vr. Garga with significant additions. As
is typical of ancient Indian authors, the identity of the above persons is not known.
Moreover, Parasara and Garga being family names there are several claimants for the
authorship of the samhita connected with these authors. Pingree’s Census' lists more
than twenty-five individual titles attributed to Garga and Parasara with several hundred
manuscripts spread over libraries in India and abroad. With this constraint in the
background, here the material preserved in A4S and corroborated by Utpala is considered
further. Fortunately PS distinguishes itself from others by being in prose. To be on the
safe side we omit verses attributed to Parasara and also limit our attention among the
various Gargas, to the statements of only Vrddha Garga, that is, Garga the senior.
Interestingly, the preserved texts of these two pre-siddhantic astronomers provide a
consistent list of comets through which a dim historical basis can be established for the
first Flood that finds mention in Vedic, Itihdsa and Purana literature. In this paper a brief
account of PS is presented to illustrate the nature of astronomy in India before the
Siddhantic era. However, this does not exhaust all questions related to the origins and
evolution of Indian astronomy.

Besides Vedanga Jyotisa, the Vedic Samhita texts and the most ancient parts of the
Purana legends contain astronomical information. Dikshit' and later a few others have
attempted to unearth some astronomical hymns from the core Vedic texts. In the present
study, after discussing the text of Parasara, the possibility of the Rgveda containing
astronomical information, wrongly interpreted over time, is highlighted. The special
number 3339 arising for the first time in the Rgveda is demonstrated to be related to the
eighteen year eclipse period. This indicates that further work is necessary to decipher
ancient symbolisms to bring out a cogent picture of sky observations alluded to in the
Vedic literature.



Date of Parasara’s Tradition

In the second chapter of A4S titled, Sirya-adbhuta-avarta or sun’s wonder, the position of
solstices as stated by Varaha-mihira is given. This corresponds to summer solstice being
at the third quarter of star Punarvasiui (B-geminorum). This is followed by the position
during Ballala-sena’s time, when summer solstice was observed to be at the beginning of
Punarvasii. This amounts to a precession of 7°- 8° indicating a time difference of 500-600
years (72 years per degree) between Varaha-mihira and Ballala-sena. Allowing for errors
of naked eye astronomy, the above observation appears quite realistic, since we know
that Varaha-mihira lived in the 6™ century whereas AS was composed in the 12" century.
Next the relation between seasons and sun’s position among stars as per Parasara is
quoted:
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[Pardsara said (the following) order of the seasons during his time]

Sisira(cold season) is when he (Sun) transits from beginning of Dhanistha till middle of
Revati. Vasanta (spring) is from middle of Revati till end of Rohini. Grisma (summer) is
from beginning of Mrgasira till middle of Aslesa. Varsa (rainy season) is from middle of
Aslesa to end of Hasta. Sarat season is from Citra to middle of Jyestha. Hemanta (dewy
season) is from middle of Jyestha to end of Sravana.

There is a scribal mistake in the first sentence, which should read pausnardham, as seen
from the next statement, which is correct. Utpala’s PS text reads exactly as above with
the correct phrase pausnardham in place of pausnantam. This is the naksatra system of
astronomy, using stars along the ecliptic as background for sky observations. Since the
winter season started at the first point of star Dhanistha (B-delphini) this would be same
as the year beginning of Vedariga-jyotisa, which is a well discussed topic'”. Varaha-
mihira whose time may be taken as 530 AD provides sun’s position at winter solstice as
the first quarter of star Uttardasadha (c-sagittari). He also says that before his time once it
was observed to be at the beginning of star Dhanistha. Utpala, attributes this ancient
observation to Pardsara quoted above. This movement amounts to a precession of 23°
20’. From this information the era of PS has to be assigned to 1150-1370 B.C., same as
that of Vedarnga-jyotisa. 1t is noteworthy that PS does not indicate the seasons in terms of
the twelve zodiacal signs or Rasi, as done by Varaha-mihira and Brahma-gupta.
However, it is possible Parasara himself or his family members might have observed
variations to the above positions and remarked them as anomalous. This is inferred from
a statement about the position of the solstices.
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If (sun) goes north without reaching [the last point of] star Sravana and goes south
without reaching [the midpoint of] star Aslesa, it causes great fear.

Such drift in the solstices could have been observed after one or two generations due to
precession. Hence PS might have been edited over time. However, the initial point of
the tradition should be assigned to circa 1400 B.C.

Planets as per Parasara

The archaic astronomy of PS is quite unlike that of later siddhantas that give the number
of revolutions of different planets in a long period of years called kalpa'*. PS on the other
hand knows all the planets but is too primitive in describing their motion. Thus, this
seems to belong to the early stages of Hindu astronomy, when the subject was still rooted
in empirical observations without appeal to computations. PS treats many configurations
as anomalous and hence portentous. To conclude an observation to be anomalous one has
to have an idea of what is normal. This average behaviour could have only come out of
long observations. About Sun, besides the seasons in terms of four-and-half naksatras
stated above, colours in the various seasons and sunspots are described. Position of Sun at
solstices is mentioned. Moon is described in terms of its colour, shape and position with
the stars. Association of moon with other planets and possibility of occultation of Mars,
Venus, Jupiter and Saturn by Moon is mentioned. Next, Rahu the imaginary dark planet
responsible for causing solar and lunar eclipses is discussed. Concept of Rahu as the node
or point of intersection of the lunar orbit with the ecliptic is not present. PS mentions
about prognosis of eclipses based on precursors related with the shape, colour and such
other observable anomalies of Sun and Moon. Obviously the real causes for either solar
or lunar eclipses were not known. Varaha-mihira in BS strongly criticizes the precursors
of Parasara as invalid. Nevertheless PS contains statements, which presuppose systematic
observations as can be inferred from the following.
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Our teachers said: moon gets eclipsed at six months and sun at three months interval.
Seventeen, thirteen and thirty-five monthlies are the three Visandhi eclipses of moon.

The above statement implies that there were several lunar eclipses observed at six full
moons apart. Perhaps once a new eclipse in such a series started the subsequent ones
were predictable. The exceptions mentioned, as Visandhi should have been the observed
intervals of eclipses that were not at six months. PS also introduces a three-and-half year
cycle of Parvan (syzygy) at six months interval, which has been borrowed by BS and
other later writers. PS classifies eclipses based on colour, the way the shadow spreads
and moves out of the solar and lunar orbs. Even though both solar and lunar eclipses are
covered under one heading called Rahu-adbhuta in AS and Rahu-cara in BS, it is the
lunar that has received more attention. All the five planets are described at length,
starting with Mars. Tracking Mars should have been difficult, since unlike other planets
no visibility or movement number is given. But considerable effort has been made to



verbally describe the retrograde motion of Mars. The movement of Mercury is traced in
seven lanes depending on its station with the stars along the ecliptic.
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Mercury’s paths are seven: prakrta, vimisra, samksiptda, tiksnda, ghora, papa and
vogantika. Prakrta is with stars Bharani, Krttikda, Rohini, Svati. Misra is followed with
stars Mrgasira, Ardra, Magha and ASlesa. Samksipta is with stars Punarvasii, Pusya,
Piarva- and Uttara-phalguni. Tiksna includes the four stars from Purvabhadra and
Jyestha. Ghora is along Sravana, Dhanistha, Satabhisak and Citrda. Papa is along Hasta,
Visakha and Anitradha. Yogantika is along Mila and the two Asadha. Along these seven
paths it (Mercury) is visible for 40, 30, 22, 18, 15, 11 and 9 days respectively. It sets in
the same way for the same duration.

The above text is not available in 4S, but is given by Utpala while commenting on BS
(VIL.8-13). He remarks that even though the above figures are not correct as per
calculations, Varaha has reported them as Parasara’s opinion. The months when Mercury
can be seen are also mentioned. But in the available text no specific cycle is stated. The
sidereal motion of Jupiter is clearly enunciated as
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Jupiter, traveling two-and-quarter nakshatras in a year leads to good crops.

This motion amounts to the well-known twelve year sidereal cycle. PS lists portents
related to Jupiter’s rise in conjunction with different stars, starting from Krttika, but
makes no mention of Jovian years or of the associated sixty year cycle. The motion of
Venus as per Parasara is not stated by either Varaha-mihira or Utpala, but is detailed in
AS.
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(For Venus), in east and west three routes called north, central and south are prescribed
for rise and setting. Further, dividing the intermediate space five fold as, south, north,
central, north-central and south-central, five routes have to be devised. Setting in east,
(Venus) rises in the west along north, north-central, central, south-central and south
routes after fifty-five, sixty, seventy-five, eighty-one and ninety days respectively. Setting
in west it rises in east after six, eight, twelve, fifteen and twenty-four days (along the
above routes respectively). Rising in east it travels twenty-one stars in nine months.
Rising in west it travels nineteen stars in eight months.

As per PS, the visibility in east is for 270 days followed by an average invisibility of 68
days. Similarly in the west visibility is for 240 days followed by 13 days of invisibility on
average. Thus, the Venus cycle according to Parasara is of 591 days. As per modern
astronomy, it is known that Venus as morning star is seen for some 263 days and
afterwards it remains invisible for nearly 50 days. Then it rises in the west to be seen for
another 263 days and to be invisible for about 8 days before rising in the east. The
average synodic period of Venus is 584 days. The visibility of the planet depends
sensitively on several parameters and hence the figures stated by Parasara have to be
taken as remarkably accurate. The last planet is Saturn described in terms of its sidereal
motion.
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His (Saturn’s) travel through twenty-seven stars is for twenty-eight years. There are three
paths. The setting period (in the three paths?) will be 27, 30 and a day more or less.
Otherwise it is a bad omen.

It is noted that PS could only be describing an observational tradition. Sun’s association
with seasons and the corresponding position of sun with the stars along the ecliptic was
known. Reasons for eclipses were perhaps not known, but observations were done to note
that lunar eclipses were to be expected at six months interval, with some exceptions. The
naming and counting of seven parvans in a sequence, at six-month interval is an
interesting exercise the reasons for which are lost. The total number of lunations in such a
series adds to forty-two. Among the eight celestial objects considered above, Rahu and
thus the eclipse phenomenon gets more textual space. But Parasara conspicuously
devotes more attention to Ketu than to Rahu.

Comets of Parasara
Ketu-adbhuta (Comet-wonder) is the g™ chapter in 4S. Parasara classifies comets into
eleven groups making a total of 101 comets.
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There are 101 comets. Among them 16 are born out of mrtyu (Death), 12 are from aditya
(Sun), 10 (11?) are due to anger of Rudra, 6 are out of Pitamaha (Brahma or Creator),
15 are children of angry Uddalaka, 5 are from the laughter of Prajapati, 17 are from the
forehead of Marici and Kasyapa (stars of U. Major), 3 are from Vibhavasu, 14 are
coeval with Moon when the ocean was churned. One is born of Dhiima (smoke or dust)
and one is from the anger of Brahma. From the rising of twenty-six of these effects are
expressed. We shall describe them by name, form, effect and their time.
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Therein arise three related to Death namely, Vasaketu, Asthiketu and Sastraketu one
after another. Elapsing 130 years in the Floods, Vasaketu, big and sharp, with its crown
bent towards north having risen in the west, causes immediate destruction. Harsh
Asthiketu appears in the same period causing famine. Sastraketu rising sharply in the
east results in destruction of weapon handling kings.

The alternate reading for samplavesu is samplave yuge. This would mean in the era of the
Floods. Asthiketu (Bone-comet) and Vasaketu (Marrow-comet) are said to have the same
transit period. The two may be identical, seen first in the west and later in the east. The
text of Utpala is almost similar, with bhargavah in place of martyavah. Varaha-mihira
writes about the same comets, perhaps borrowed from the same source, but never refers
to the year number and the Floods. The word denoting the year number needs attention in
its interpretation. The year number of Vasaketu is stated as trimsat-varsa-satam. In
contemporary Sanskrit use, this would be taken to mean 3000. This is how Bhat® has
translated the above word. However, ancient evidence indicates the meaning to be
different. This is seen in the explanation offered for a similar compound word. Garga is
quoted by Utpala and Ballala-sena about Visvaripa, which are celestial objects causing
fire. Garga describes them as,
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The count is here given as vimsat-graha-satam. Ballala-sena explains this as:
vimsatyadhikham Satam ityarthah| Varaha-mihira in BS (7/.23) and Utpala in his
commentary on the same verse give the number of Visvaripa as 120 without ambiguity.
Thus, in ancient India, twenty-above-hundred (not twenty-times-hundred) was the
accepted meaning of the above number word. Hence trimsat-varsa-satam should be taken



to mean 130 years. With this in the background the further comet sequence is given
following AS.

T FUCh]: JHICHJIREHE areudl SRl MrefRfamefeTeyet
gl Bral dewid 9 9 gF U9 Qivemacafd garasion
TSHEUe| Jd=aie e eigay aaduugiTeal: Ui ared 3l
ST wUTThgEeAd| STt gawar T  wewihRrar
T SR gRAM|  USdRdaNIE U Ay geeuaes
FHCHATAN & GF T3 U B ugar Safd| araar /e
AT qEA WEN AEHTET FUsayR ° Rerere dear

T U

There Kumudaketu is seen in the west at the end of the transit of Vasa and other comets.
It is seen for one night like a bright spray of cow’s milk, with its head bent eastwards.
This does good to people for a period of ten years. In the west it causes various diseases
to the citizens. Kapalaketu among the offspring of Adityas, rises in the east. It is seen on a
new moon evening with a smoky flaming crown, moving in the center of the sky. Seen 125
vears and three fortnights after Kumudaketu, it induces drought and famine upon
appearance. For years equal to the months of visibility, it reduces the autumn grain yield
by half and also uses away (destroys) half the population.
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At the end of Kapalaketu’s transit, Maniketu is seen in the west for a night, subtle like the
star Arundhati (Alcor in U.Major), with its milky white sharp and stationary crown bent
towards east. Starting from its rise, for a period of two-and-half months it produces
health and abundant food for people. If seen for a longer period it increases generation
of inferior life forms (insects and worms). Kaliketu, born out of Rudra’s anger during the
sacrifice of Daksa, rises after 300 years and 9 months. From the east, along the ecliptic,
with a harsh copper-red colour head like the tip of a trident, it travels one-third (three
parts?) of the sky to be seen at the horizon. For years, equal to the number of months
seen, the comet having reduced the population to one-third, leaves eight measures of the
grain yield.
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Then (appears) Calaketu related to Pitamaha. Having risen 115 years after Kaliketu in
the west, with a crown of the size of a finger joint, bent southwards, following one-third
of the sky, as it travels north exhibiting a head like the tip of a trident, it moves close to
the star of Brahma (Abhijit), touches Brahmarasi, Saptarsi (U.Major), Dhruva (Pole
Star) and returns half the sky to set in the south. It does horrible deeds in the sky, shakes
the universe and the earth for a period ten months and destroys a populous province in
madhya-desa. It troubles other places also for 18 months by occasional fear of enemies,
drought, disease and death.

Kaliketu and Calaketu are described as producing ill effects on earth. The word Kali may
imply difficulty or evil, as in the word Kali-yuga. Calaketu means Moving-comet and
aptly its movement to north and then sudden turn southwards before setting is described.
This is one among the few cases where our ancients have noted the transit of the comet
with respect to stars. The extent of both the comets is described by the word nabhas-tri-
bhaga. This would mean one-third of the visible sky, approximately 60° in extent. The
comet trail should have been spectacularly long. Calaketu is said to have risen in the
west, that is after sun set. We may speculate that this could have been so because of the
nearness of the comet to Sun and consequent invisibility in daylight. This may imply that
Calaketu could have traversed between Sun and Earth. Among the background stars
mentioned, Saptarsi refers to U.Major, without much confusion. Dhruva can not be taken
as o- U.Minor, since before c1500 B.C. the pole star was a-Draconis (Thuban). After this
period till about 500 B.C. there was no recognizable pole star. Mention of both Brahma-
nakshatram and Brhama-rasi brings in difficulties in interpretation. From the context,
these should be indicating two different stations of the comet. Following Varaha-mihira
(BS 11.33-36) if we take one of this to be star Abhijit, the other may refer to the region
around star Rohini (Aldebaran), since this has Prajapati or creator as its deity. Presently,
following medieval Indian astronomy, Abhijit is identified with star VegaM, which is far
north of the ecliptic. But, in more ancient times, Abhijit was well recognized to have been
along the ecliptic, between stars Utaardsadhda and Sravana”.  Mahabharata
metaphorically records the vanishing of Abhijit from the sky'®. Madhyadesa, literally
means middle country and its boundaries have changed over long periods of time. As per
Varaha-mihira this includes Prayaga, Avanti, Ujjayini and Pushkara forest in present day
Rajasthan. In the north this region was up to River Devika. What constituted the middle-
land before Varaha’s time? Bharadwaj'’ identifies the madhyadesa of Vedic times to
have been between Rivers Sarasvati and Drishadvati, including Kurukshetra. This



matches with the description of madhyadesa as per PS, given in a later chapter on astro-
geography'®. Not all comets brought in misery, some of them were benevolent like
Jalaketu..
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Jalaketu (Water-comet) having appeared when nine months of work of Calaketu is still
remaining initiates Krta. Rising in the west with its head bent to the west, with a well-
formed star it gives within nine months health and plenty of food to the people. It
compensates for the bad effects of other celestial objects. Comets Urmi and others
ending with Sita appear at intervals of 13, 14 and 18 years. If they are sharp they
produce good effects, otherwise the opposite (effects are indicated). They destroy inferior
life forms. After the work of eight of these, Bhavaketu is seen in the east for a night. It is
of the size of the north star of the Krttikd cluster (Pleiades) with the crown bent
clockwise, like the tail of a lion. It produces plenty of food for months equal to the
muhitirtas it is seen. If it is harsh (to look at) it produces fatal diseases.

Ten out of the twenty-six comets of Parasara are covered in the above paragraph. The
word Krta, here means good-period in contrast with the word Kali. Utpala also quotes PS
giving the names of comets between Urmi and Sita. No year number is given for Jalaketu
and Bhavaketu. But indirectly the eight comets starting with Urmi account for an interval
of nearly 120 years between the above two comets.
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Then, Svetaketu offspring of Uddalaka is seen, 110 years after Bhavaketu’s transit, in the
east at midnight, with its crown bent southwards. Along with it is seen in the west a comet
named Ka, second offspring of Prajapati, staying like a yoke. Both, visible for seven
nights, trouble people for ten years. If Ka is seen for twice the duration (14 nights) it will

10



cause horrible effects of weapon on people. The two turning to oily colour give good
health and plentiful food.

Svetaketu or White-comet is the nineteenth member in this list. It is said that along with
this was seen another comet denoted by the single syllable Ka. Utpala’s text is similar
except for some grammatical peculiarities. PS describes Ka as yipa-sansthayi. Yipa is a
technical word, in Vedic parlance, indicating a column in the sacrificial altar. Varaha-
mihira describes the comet Ka as yugakrti. The intended meaning appears to be that Ka
looked straight like a yoke or a column. It is qualified as being both a graha (planet or
seizer) and a ketu (comet). Astronomers may like to comment on the possibility of two
comets such as the above being simultaneously observed. The names of the two comets
are equally intriguing. Svetaketu the son of Uddalaka is a famous name in Vedic
literature, particularly the Upanishads'®. His name appears in Mahabharata also as a
social reformer living before the time of Pandavas®. His relation with his eponymous
comet is not known. The word Ka is usually used as a pronoun meaning Who. However
in the Vedas Ka has been used as the name of a deity also?'. This raises the important
question about the possibility of some of PS comets being linked with Vedic deities.
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At the end of the effects of Svetaketu (after 10 years) Padmaketu rises in the west with its
crown coloured like a lotus stalk. Moving one night, it brings immense happiness for a
period of seven years. Kasyapa Svadhiketu is seen, 115 years after the transit of
Padmaketu, with star Jyestha (Antares). It is dark and harsh occupying one-third of the
sky recedes anti-clockwise, with a crown rotating clockwise above, like a lock of hairs.
For years equal to the number of months seen, it reduces the population of the Aryan
groups in the middle region and north to one-third.
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Avartaketu rises in the latter half of the night, after the work of Svadhiketu with a head
like the trunk of a conch, bent clockwise, portending happiness to the world. For months
equal to the muhiirtas seen, it produces happiness and daily celebration in the world.
Rasmiketu born of Vibhavasu, 100 years after Avartaketu, appears in the star cluster
Krttika (Pleiades) with a smoky head. Its effects are similar to that of Svetaketu.
Samvartaka is seen, after a lapse of 108 years, in the evening after the sun has set in the
west. It occupies one-third of the sky, with a thin dreadful copper coloured spear-like
head, ejecting a jet of smoke. For years equal to the muhiirtas of its stay, kings fight
among themselves. Whichever star it covers with its smoke, the countries associated with
those stars are troubled.
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The precursors of Dhiimaketu are, earthquake, dullness of fire, dust veils, exchange of
heat and cold (seasons), and very harsh wind. Dhiimaketu having no fixed colour, shape,
location and time, appears on the trees, towns, mountains, houses, flags, chariots,
elephants, camels, men, bedstead and vessels of the loosing countries and their kings. It
portends good when it is clear, sharp, with a clockwise shaped crown leaving the Go,
Gaja and Naga paths to its north.

Dhiimaketu or the smoky-comet is the last in the list of Parasara. Varaha-mihira calls this
Dhruvaketu. Utpala’s text of Parasara also gives the same name. However, considering
the popularity of the word Dhiimaketu in the sense of a comet, the text of AS appears
more acceptable. Vr.Garga, to be discussed later, also names the last in the sequence as
Dhiimaketu. The paths called Go, Gaja and Naga are specific regions in the night sky
defined with respect to the stars?’. For example the region to the north of stars Krttika,
Rohini, Magha and Visakha is called Naga-vithi. The above celestial objects described
by Parasara are unambiguously comets. Varaha-mihira in BS, has only repeated in verse
form whatever Parasara had already said about comets. Since he explicitly held the view
that comets were beyond mathematics (BS 11.1), he appears to have omitted the year
numbers, even if he knew them. Utpala some four hundred years later commenting on
BS quotes PS at length including the chronology starting with the Flood, pin pointing the
original source of Varaha. However, since Varaha wrote about comets in an arbitrary
order, Utpala’s PS text does not read in the correct sequence. For example, Utpala
mentions Kapalaketu, which is supposed to be seen after Kumudaketu at verse 11.31 of
BS. But BS presents Kumuda after several other comets in verse 11.43. Fortunately
Ballala-sena has preserved PS in the correct sequential order. Thus one has to note that
while Parasara’s comet list in 4S is internally consistent, Varaha’s list in BS is not
consistent. The mentioned year numbers are perhaps approximate time intervals between
two sightings, expressed as elapsed time. How Parasara was able to obtain this list is not
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apparent. It should have been only a tradition, which interestingly started its initial point
with the Flood.

The Flood

As per internal evidence in the text, the samhita of Parasara should have started around
1400 BC. The statement about the twenty-six comets and the interval between some of
them could be a chronological artifice to link the initial time of PS with the Samplava or
the Flood. The total number of years in the list adds to about 1300 years, which indicates
that the Flood (inundation or deluge) should have occurred before 2500-2700 BC. These
figures can be easily in error by a few centuries. The oldest evidence to the Flood appears
in Satapatha Brahmana, which is later than Rgveda but belongs properly to Vedic
literature®. The primary contents of this ritualistic text can be dated to circa 3000 B.C.
based on the statement that Krttika (Pleiades) were not moving from the east'. The comet
tradition preserved in PS supports this dating. The Atharvana Veda mentions about the
breaking of a boat, which may also be an indirect reference to the above Flood**. There
is a tradition that the Floods occurred around 3100 B.C., the starting of Kaliyuga. There
have been efforts to show that this event might have been backdated based on the
conjunction of two or more planets, particularly Saturn and Jupiter'**. However, PS
connects this Flood of about the same date, with the simultaneous appearance of two
comets, with no reference to planets. The Flood story connected with Manu’s escape
from the deluge and a boat being tied to a peak in the Himalayas is recounted in the
Mahabharata also, but as belonging to a bygone era®®. Hence the Flood of PS should be
taken to have occurred several centuries before the inundation of Dvaraka, the capital city
of Krsna. The present author has shown that the passing away of Krsna and hence the
inundation of his city is dateable to 1443 B.C. based on information provided in the
Mahabharata, Harivamsa and the Skanda-puréna27’48.

Vrddha Garga

Among the various Garga related authors quoted by Utpala and Ballala-sena, Vr. Garga
stands out as being different and interesting. He recounts almost all of PS, in verse form,
but with additional information that seems based on observations. A few further details
about comets that help one to understand PS better are presented here. He accepts the
same grouping as in PS, but lists all the sixteen comets of the Mrtyu group, naming one
of them as Pardsara®. This indicates that his composition belongs to a date later than
that of PS. He does not state the initial era of the observations, but mentions that
Asthiketu, as soon as it is sighted, inundates earth with water”. He adds here and there
more details to the descriptions in PS. For example, the interval between Kaliketu and
Sankha is given as eighteen years and six months. Similarly, Agniketu was seen three-
and-half years after Avartaketu near star Jyestha (Antares) remaining visible for one-and-
half months. Vr.Garga mentions about Gadaketu (Mace comet) seen on Margasira
amavasya (November-January) in the region of stars Ardra (Betelgeuse), Punarvasu
(Pollux), Pusya (Asellus) and Aslesa (Minhar) but gives no year number’’. Probably this
was seen during his lifetime, after the close of the list of PS. For Calaketu, the orbit is
more explicitly stated as starting from west and proceeding along stars Brahmam (near
Vega), Brahma-hrdayam (Aurige), Dhruva the Polestar and then Saptarsi or U.Major to
turn south before setting. The total years as per Vr.Garga adds up to nearly same as 1300
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years, but he specifically mentions thousand year as the elapsed period before the last two
comets namely, Samvartaka and Dhitma to be seen. The descriptions of these two are
also somewhat different from that given in PS.
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Like the stellar wheel rotating (repeating) in the sky, the comet-wheel also repeats in the
sky. At the end of 1000 years, at the end of the comet strand, two comets Dhiima and
Samvartaka appear together.

Vr. Garga gives in detail, the tragedy that these two bring on earth. These lead to fall of
meteorites, with the ten directions becoming air-less. Earthquakes occur with oceans and
mountains getting disturbed. He should have been a keen observer, as he says Dhiima-
ketu, before setting, sends a jet of smoke away from the Sun (astamana-kale tu raveh
dhiimam vimuricati). He seems to be wary of myths and folklore, when he states ‘those
with ignorant eyes do not see the starry nature of this object’ (nasya taramayam ripam
pasyanti ajiiana-caksusah). He describes the other comet Samvartaka as the one famous
for reducing the world (samvartaka iti khyatah ksayaya jagatam iti).

The other authors quoted in Adbhuta-sagara namely, Garga, Gargya, Gargiya, Atharva-
muni, Devala, Bhargava and Varaha-mihira have nothing seriously original to add to the
comets of Parasara and Vr.Garga. They increase the total number of objects to 1000 and
add new groups such as Jupiterian (65), Saturnian (60) etc. Association of comets with
planets might have had an observational basis but the numbers appear to be arbitrary.
Whether the mentioned objects were comets is also unclear. For example, Guru-sutah
(Jupiter’s offspring) are described as white stars without hair (Vikacah) seen in the south.
Similarly, the Venus group is a cluster of 84 white-stars called Visarpaka, seen in the
northeast direction. Argiras is a form seen on Sun, like a person sitting in a chariot.
Comet Aruna is not starry, but dark red in colour and dust like, with diffused light. Karka
is a comet shining like moon but clustered like a clump of bamboos. None of these
authors gives the era of appearance or the time interval between any two of the comets.
Their main contribution is in preserving a tradition of celestial objects, other than
naksatras and planets, being known as Aruna, Argirasa, Ka, Karika, Kabandha, Kirana,
Visvarapd, Brahma-danda, Taskara, Tvasta, Ttrisiras, Trisikha, and Vibhavasu.

Discussion on Parasara’s Samhita

The text of Parasara, even though available in fragments as quotations by later authors,
represents an ancient observational tradition of Hindu astronomy which got merged into
the algorithmic siddhantic astronomy of later centuries. Internal evidences point to the
tradition starting around 1400 BC, but evolving over centuries. A critical appraisal of PS
and its successors is at present not possible. Once the texts attributed to Parasara and
Garga available only in manuscript form are edited and published the structure of this
pre-siddhantic astronomy could be better understood. From whatever that has been
presented above, it appears that Parasara and Vr. Garga were preoccupied with comets
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rather than planets. This is in contrast to later astronomers such as Aryabhata, Varaha-
mihira, Brahma-gupta who remained silent about even a few comets they might have
observed in their own lifetime. We may surmise that in ancient India comets should have
been observed with some care, much before the systematic observation of planets
including Rahu, started. The rudimentary nature of planet data given in PS supports this
inference. However, the only way we can discuss this issue further is with reference to
Vedic literature, which is not astronomical in the modern sense, but would have had a
strong correlation with the then visible sky. Sun, moon and Svarbhdnu causing solar
eclipses find place in the Rgveda (RV). Even though the name Rahu is absent, quite
interestingly, the word Ketu and its derivatives appear more than seventy times in the
Rgveda, with conspicuous absence in the second Mandala. All the celestial objects
named previously, such as Ka, Tvastd, Visvariupa, Trisikha, Taskara, Angirasa,
Vibhavasu are in fact deities sung in the Vedas. The popular word for comet in Sanskrit
is Ketu often referred as Dhiima-ketu. Currently this word is used in almost all Indian
languages in the sense of a comet. Ketu originally could have meant a hairy flag like
object, synonymous with words such as sikhi and kesi. Amara-ko$a a standard reference
on ancient meanings provides two meanings; namely agni (fire) and utpata (anomalous
phenomenon) for the word dhiima-ketu®'. The first meaning is obtained by interpreting
fire as smoke-bannered. It is obvious the latter meaning of utpata refers to a comet. In
what sense the word Dhiima-ketu could have been used in RV? We speculate that since
Fire is only a derived meaning, the word Dhitma-ketu appearing in some places of RV
could have comet imagery in the background. Atharva-veda has a famous prayer for
peace to the shaking earth hit by meteorites and to Sun, Moon, planets, Rahu and Death
named Dhiimaketu®”. Still more detailed reference to the nine planets and their worship is
available in Atharva-veda-parisista (AVP), which is an appendix to the Atharva Veda®. It
is a guidebook for Vedic religious observances. It includes topics like earthquakes,
eclipses and comets, the purported ill effects of which were to be mitigated through
prescribed rituals. This appears to have been compiled over a period of time and parts of
it may be later than Panini and Garga, who are cited with reverence. There appears to be
a popular opinion that Ketu in the Nava-graha-ptija (worship of nine planets), which is
still in vogue widely, is the descending lunar node. This is a misunderstanding due to
wrong equation of astrological mythology of later dates with the ancient Hindu religion
based on observable celestial concepts. This is clear from AVP (52.12.1), which states
the ninth graha as

TaRYT g g qHeRE |

The ninth should be understood as Dhiimaketu the mahdagraha.

Further, the Santikalpa of Atharva veda has the following canonical hymn for invoking
Ketu during religious worship™.
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I invoke here, Ketu son of Brahma, who has a long lock of hair and whose face is
circular.

In contemporary worship following the Rigvedic branch, the prayer for Ketu is in plural
number as”’

ORISR TRRER&M | 4gH FGIHeM 99 dF hdq
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I bow to Ketii who are of the color of paldsa smoke, who have starry heads, are
ferocious, awesome and have Rudra for their soul.

There is a version of the above verse using the words in singular, without affecting the
meter. In any case it should be clear that the most ancient practice of Nava-graha-piija
included in its fold the visible Ketu the Comet and not the imaginary lunar node. Both
Parasara and Vr.Garga in line with Vedic belief, after the Rigvedic period, mention Rahu
as the sole cause of both solar and lunar eclipses. The other ancient materials, roughly
belonging to the period of PS and available for comparative study are archaeological
artifacts. PS in its classification mentions about a single comet born out of the anger of
Brahma, but in the description it is not clear which this means. But Garga mentions
Brahma-danda, offspring of Brahma as being three coloured and three headed™. In PS
Calaketu is said to have had a trident like (Sizla-sadrsi) head. In reality this Sikha or head
could be referring to the comet split in three parts. Trishikha and Trishira are also
celestial objects listed by all the ancient authors. In the Yajurveda we read that Visvaripa
son of Tvastra had three heads hinting at a comet imagery’. This Trisiras has a parallel
in the Harappan seal of a three-headed animal (Figure 1). The painted grey ware pottery
unearthed from Hastinapura and other Mahabharata sites by B.B. Lal’® show designs of
circles attached to hair or tail like extensions resembling comets (Figure 2).

The Number 3339 in the Rgveda

Ancient Vedic and Puranic literature of India exhibits an intimate relationship with
eclipses that is although mythological in many respects, is still pervasive in its cultural
influence. Shama Shastri®’, the celebrated editor of Arthasastra, has made a detailed
study of the subject, to find clues to knowledge about eclipses in Vedic literature. He
emphatically points out ‘...the whole of our Indian culture is derived from the cycle of
eclipses’. He makes a case for taking several numbers appearing in the Rgveda (RV) and
elsewhere as somehow connected with eclipse periods. He points out a few hymns, which
are remarkable in their poetical imagery and probable reference to eclipses. But the
question whether or not the Vedic Indians knew an eclipse period remains unanswered, in
the absence of numerical evidences. This can be attributed at least partly to a strong
tradition that explains every Vedic hymn as related to a sacrifice or to a mystical practice.
At the other extreme, many modern scholars have tried to interpret R}V hymns in the most
mundane manner possible in terms of class conflicts, ethnic differences and migratory
patterns. However there should be no difficulty in accepting sitkta RV (5.40) as referring
to a solar eclipse. Hence, it would follow that the specific word asura used in this hymn

16



is celestial in purport, referring to the eclipse shadow figuratively. While this may not be
the implied meaning of the word at all the places where it occurs, possibility of an eclipse
being meant in a few hymns by this metaphor need not be over looked.

RV mentions not only small numbers such as one, two, three but also large ones like
1000, 4000, 60,000. For our purpose here, the most intriguing number is 3339. This
occurs twice in the Rgveda, first in the third mandala (3.9.9) and again later in the tenth
mandala (10.52.6)*. The text and two translations are provided below to bring out the
fact that numbers can not be interpreted differently even when their basis are not
understood.
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“Three times a hundred Gods and thrice a thousand, and three times ten and nine have
worshipped Agni / For him spread sacred grass, with oil bedewed him, and stablished
him as Priest and Sacrificer” (Griffith”).

“Gods three thousand and three hundred and thirty and nine waited upon the Fire / They
anointed him with many streams of the clarity, they spread for him the seat of sacrifice,
and seated him within as Priest of the call” (Aurobindo™).

This hymn has Agni as its deity, which from the overall context of the hymn can be seen
to be celestial. This of course does not preclude the interpretation or application of the
hymn to terrestrial rituals, as indicated by the later Brahmana literature. Sitkta (10.52) is
about Visve-devas, by Saucika Agni. The context of this Sukta is seen to be, some type of
time measurement. This is implied from hymn 10.52.3, where the reference is to one who
springs to life month by month and each day (aharahar jayate masi masi). The suspicion
that this could be a reference to Moon is unavoidable. 4gni being honoured by 3339 Gods
is the theme of the last hymn (10.52.6) of this sitkta. An interesting feature of siktas 51 to
56 of the 10th mandala is their apparent homogeneity. The implied themes of these
siktas are similar and they appear linked even as inspired poetry. Sikta 10.51 is a
conversation between Agni and Gods, where in hymn (10.51.2), Agni wonders ‘how
many (number of) Gods have clearly beheld my form’. There is also an allusion to Agni
hiding in secret places. Siuktas 53, 54, 55 and 56 contains the word asura(s), or its
derivatives, which could be an allusion to the eclipse shadow. In hymn (10.55.5) there is
reference to vidhu that is, Moon, being ‘woken up from his slumber, who runs his course
with many around him’. The hymn further observes, ‘he who died yesterday is living
today’ and goes on in its poetic language to note, ‘the ancient red bird has had no nest to
dwell in’. Mention of the red colour of Moon makes a strong case for taking this hymn to
be describing a total lunar eclipse. Duncan Steel* in his monograph on eclipses provides
the scientific explanation as to why Moon’s orb turns blood red during a total lunar
eclipse. However, meanings of many RV hymns and related practices have remained
obscure due to break or differences in traditions. Nevertheless, one wonders why the
specific number 3339 was enunciated in RV to be preserved religiously over several
millennia. Sayana the great commentator of 14™ century AD, in his gloss on the Taittiriya
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Brahmana (T.B. I1.7.12.2), where this number occurs, declares that over and above 33 the
remaining Gods are supernumeraries. Shama Shastri® takes 3339 to be the number of
year gods and looks for a link for this number with a 33-year cycle. K.V.Sarma* feels
that this number ‘apparently refers to a period of 30 years consisting of 371 lunar
months.” Subhash Kak®, thinks that 3339 is the total number of gods in a year,
personified as Agni. He breaks the number into its factors 9 and 371 to identify the first
as the bhamsds in a tithi and the latter as the number of fithis in a solar year. While these
authors have at least attempted to find a rationale for this peculiar number, others have
presumed this to be just a part of variable Vedic mythology, wherein the number of Gods
increased from 33 to higher figures with time. For example, Wilson*® a translator of RV,
referring to the hymn (10.52.6), writes ‘... a solitary passage, and one of which the
commentator has given no satisfactory explanation, raises the number of deities, which is
wholly incompatible with the ordinary enumeration.” How invalid this understanding is,
can be realized if Puranas, preceding Sayana by more than 1500 years, are taken into
consideration for interpreting this Vedic number. It has to be remembered that Purana
texts are the prime claimants for having preserved ancient traditions outside the canonical
Vedic literature.

Puranic Interpretation

There are eighteen major and eighteen minor purands, making up an enormous body of
Sanskrit literature, not easy to read, much less to synthesize to see the common cultural
thread linking them with the Rgveda. Here, only Brahmanda Puréna47 is considered
briefly to show the possible rationale existing behind the specific number of Gods of RV
(3.9.9) and RV (10.52.6). Brahmanda, considered as one of the earliest Purana, explains
this as

IMYET FYWIT A AHE: HAT |
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Sun having filled up the phases by his susumna ray, in daily sequence, the bright parts (of
Moon) increase in the sukla paksa.
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Moon is approached by all the gods, manes and rsis for a night on Full moon, for
partaking amrta. From the beginning of the dark fortnight, phases of Moon facing Sun,
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decrease being drunk by pitr-devatas digit by digit. Three and three hundred, then thirty-
three and again three and three thousand (3339) gods drink soma. Being drunk this way,
the dark digits increase with corresponding decrease in the bright digits.

The above is a clear enunciation of the model behind the 3339 gods of the Rgveda and
what their role could have been. The connotation pitr-devah in verse 67 indicates that
these were not the general deities (33 or otherwise of the Sayana-bhasya) but were special
and that their count was sequential, in the order of the decreasing phases of Moon (kald-
kramat) adding to 3339.

Eclipse Cycle of 18 Years

Gods drinking Soma is a recurring theme in the Rgveda. That this was linked with Moon
is more than apparent in several places. One example is the celestial marriage sikta
10.85, where the 5" hymn reads
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“The Gods drink you, but later you become bright again/ Vayu is the protector of Soma,
Moon is the maker of years” (S.B.Dikshit’).

Griffith*! translates the first half of this verse as ‘When they begin to drink thee then, O
God, thou swellest out again.’ This meaning is seen to be wrong in the light of Puranic
evidence. The symbolism of particular gods drinking away the digits of Moon, obviously
refers to the dark fortnight and their total number being 3339 has its origin in the Rgveda.
For this characteristic number the above Puranic model has to be accepted as the most
likely explanation. The count started on a Full Moon to proceed till amavasya and
stopped till the next Full Moon, to repeat again in the same fashion with gaps in the
bright fortnight. In other words, this number is clearly the number of fithis in the dark
fortnights counted as 3339 sequentially for a special purpose. If both the fortnights were
to be included, this number would have been 6678 fithis. Now, at the rate of thirty tithis
per lunation, this number is equal to 222.6, which in round figures is the eclipse cycle
(popularly, but wrongly, known as the Chaldean Saros) of 223 lunations. It is known that
the Vedic calendar was luni-solar. The months were lunar but the year was solar. From
Vedanga Jyotisa, it is known that one solar year was taken to have 371 tithis. Hence, the
RV number 3339, which is half of 6678, stands for 18 solar years, with a fantastic
imagery behind it. RV (10.52) after giving this number refers in subsequent siktas to
asuras and sitkta 10.55 is indeed a description of a total lunar eclipse with Moon turning
red. Thus, this number was linked with eclipses. There are sufficient clues to infer that
special ordinals were also associated with eclipses. For example, Atri got back the Sun
engulfed in darkness by means of the fourth Brahma (RV 5.40.6). Atri alone could restore
the Sun whom the asura Svarbhanu had engulfed with darkness. (R} 5.40.9). Association
of the ordinal fourth with this eclipse is here noteworthy. Another hymn, in the same
mandala belonging to Atri family reads,
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Knowing full well the Asura's time of coming, worship God Savitar with hymns and
praises / Let him who rightly knoweth speak with homage to him who dealeth out man's
noblest treasure.

This beautiful hymn uses a technical word, prati-prayanam, which can only mean return
journey or return period. Reference to Savitar (Sun) asura (eclipse shadow) and his
return journey leaves one wondering, why this may not pertain to a predicted solar
eclipse. Moreover, this sitkta has Visvedevah as its deities in common with sizkta (10.52)
which declares the special number 3339. Sitkta (10.56) to which reference has already
been made is also related with Visvedevah and it contains reference to asura who finds
light by the third act. Association of an ordinal number here, as in hymn 5.40.6, perhaps
refers to the return journey or recurrence of an eclipse.

Yajurvedic Texts

Vajasaneya Samhita (33.7) and Kanva Samhita (32.7) of Sukla Yajurveda repeat the RV
hymn (3.9.9; 10.52.6). Taittirtya Brahmana records the same hymn at (I1.7.12.2). Thus,
the number 3339 was wide spread and its solar year equivalent 18 was well known in
Vedic literature. Shama Shastri claims that TB (II1.11.3.25) mentions the number of Gods
to be 3349. The present author has not been able to trace this in the currently available
versions of TB. If the above claim were to be correct, this would be an evidence for
efforts to fine-tune the number of zithis in the eclipse cycle, to a better figure. In any case,
TB (1.3.10) describes the legend of Indra returning on an amavasya after having defeated
asuras, which may be taken as a solar eclipse. It further refers to the arrival of pitrs at
that time and they being given a boon to drink soma on amavasya. Their number is said
to be six as being related to six seasons;
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This is most probably a legendary reference to the shortage of six fithis in the previous
count of 3339 for an observed eclipse. Further, TB (II11.10.4.1) lists the names of years in
a six-year cycle, using the imagery of a bird. This perhaps denotes an attempt to divide
the 18-year cycle into three shorter cycles. TB (IX.1) on Asvamedha in the very first
hymn introduces eighteen as the primary symbolic cosmic number of the ritual. Several
other descriptions of what look like eclipse related imagery are found in Yajurvedic texts
as discussed by Shama Shastri*®. Tradition holds that RV is about Sun, called Arka,
literally one related to Rk. Naturally, one expects the contents of the RV text to have
some information about eclipses. The discussion so far brings out, besides actual
observations of a few eclipses, the periodicity of a celestial apparition (called Rahu in
later literature), is mentioned in the Rgveda. In the absence of physical records, it has to
be surmised that this discovery would have been based on long observations, as TaittirTya
aranyaka (1.4) says,
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Memory (of past records), direct observation, anecdotes and inference form the quartet.
With these, Sun’s cycle is understood by all.

Evidence available so far, points out that the number was discovered with the help of
lunar eclipses. This is implied by the counting of the 3339 tithis starting from a Full
Moon and carrying this count only during the dark fortnights, to end again on an
amavasyd. The expectation would have been that the subsequent Full Moon would be
eclipsed. Modern astronomers discussing how ancient civilizations could have arrived at
the 18-year cycle, opine that observation of lunar rather than solar eclipses as the more
natural possibility. This brings up the interesting question, whether RV contains more
astronomical information than what meets the eye, in a symbolic or mystical fashion.

Vedas are broadly divided into Samhita, Brahmana and Upanisads. Rgveda Sambhita is
the most ancient among these belonging to 3"-4™ millenium BC. Samhitas are organized
as siktas, made up of mantras or metrical verses endowed with knowledge, that was
revealed to a rsi. What is interesting is that these contain special numbers, at least one of
which, namely 3339 is connected with the 18-year eclipse cycle. Brahmanas are supposed
to be explanatory texts for Samhitas. However, in their available format, the explanations
are too convoluted with ritualistic jargon and hence not amenable always for establishing
a one-to-one relation with the original hymns. In the present case, it is the Brahmanda
Purana, which preserves an explanation for the characteristic number. This also provides
an insight into the symbolism involved in RV. This leads one to the conclusion that 3339
represents the tithis, in the dark fortnights, separating two eclipses of the same type. Tithi
is a time unit well known to Vedanga Jyotisa, Puranas, Siddhantic Astronomy and
continues to be used in India. The present study indicates that this concept has come
down to us from RV times, even if the ancient method of observing the tithi has been
replaced by sophisticated algorithms. One may wonder, why the number is stated to be
that many deities and not fithis? The answer to this will be clear to any serious student of
Vedic literature. Ancient Indians worshipped Time, notwithstanding its abstract nature.
Hence, referring to time measures such as tithi, masa, samvatsara as deva or gods is the
norm in the Vedas. One may still question whether composers of RV were aware of the
word tithi. The answer is in the affirmative, if the structure of Sanskrit language in which
RV stands is any evidence. Sanskrit allows negation of almost any noun by the negative
prefix (na ~ a). Use of such a prefixed negative word presupposes knowledge of the basic
word, like a number with a minus sign presupposes the existence of the original positive
number. RV uses the word atithi, meaning guest, one who comes without appointment, in
profusion (e.g. RV 1.44.4, 1.127.8, 1.128.4, 1.186.3, 2.2.8, 2.4.1, 2.14.7, 3.2.2, 3.3.8,
3.26.2, 4.1.20, 4.2.7, 4.26.3, 4.40.5, 5.1.8, 5.1.9, 53.5, 5.8.2, 6.15.1, 6.15.6, 6.18.3,
6.26.3, 7.3.5, 7.8.4, 7.19.8, 7.42.4, 8.8.4, 8.9.3, 8.19.8, 8.21.16, 8.84.1, 8.103.12, 10.1.5,
10.48.8, 10.68.3, 10.122.1). The derivation and meaning of this word proves the prior
knowledge of the word tithi in the sense of date. The Satapatha Brahmana referred
already specifically uses the word tithi in the sense of ‘date’ while describing the Flood
of Manu”. Now, turning our attention to Purénas, there is a view that in the remote past
these were fewer in number. Since the present day versions contain same or similar texts
in too many places, it is logical to imagine the origin of these books from a single source,
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which is not traceable now. Itihasa and Purana were known at least from Brahmana and
Upanisadic times as evidenced in T.B (II1.12.8.2) and Chandogya Upanisad (3.4.1). It is
possible, like Brahmanas explaining the ritualistic and Upanisads the philosophical
aspects (e.g.Brhadaranyaka Upanisad I11.9), Puranas once explained the physical worldly
meaning of the Vedas. This view is upheld by the age-old adage,
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Veda has to be understood (synthesized) with the help of itihasa and purana.

The anecdote of gods and manes partaking nectar of Moon appears in several Puranas.
However, the number of gods mentioned in the Visnu and the Linga Purana are different
from 3339. The number given by these texts as available in the vulgate printed versions is
36333.
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36333 of the first verse is not the Vedic number. The second verse above upholds the
same way of counting, as in the Brahmanda Purana on daily basis (dina-kramat), only in
the dark fortnights. In the light of the previous discussions the first verse above is wrong
purely due to recording errors on the part of the scribe in copying previous versions.
Scholars interested in the Puranas have to emend this verse in the interest of history of
science in India.

Since RV is shown to contain the period number of 18 years, was this used for making
predictions? Apart from the significant terminology of the return journey of the eclipse
shadow (prati-prayanam asurasya) in RV (6.49), no other clue has been found in Vedic
literature, as to how this number could have been used. However, a multiple of 18 finds
place in the Mausala Parvan (2.19-20) of the Mahabharata. It is mentioned that when a
solar eclipse occurred, Krsna understood that the 360 year after the war had arrived
indicating his last days, as had been foretold by Gandhari™. There is an assertion that this
eclipse was similar to the one at the time of the war. This is one occasion mentioned in
ancient texts for possible application of the knowledge of the 18-year cycle. There is
another claim for prediction, again associated with Krsna in the Bhagavata (10th Book,
Ch.82.1-2). It is said that Krsna along with others went from Dvaraka to Kuruksetra for
performing religious rites during a solar eclipse, which had been predicted by
astronomers in advance.

Summary and Conclusion

An attempt is made in this paper to bring out some salient features of Hindu astronomy
before the period of the Siddhantas, which started with the Common Era. First it is
demonstrated that the prose text of Parasara as preserved in the works of Utpala and
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Ballala-sena represnts an ancient observational tradition of Hindu astronomy prior to the
Siddhanta period. This text called here Parasara-samhitd, consists of planet and more
interestingly of comet observations. The date of the information appears to belong to the
middle of 2" millennium B.C. The visibility and invisibility periods of Venus are quite
accurate for naked eye observations. The sidereal periods of Jupiter and Saturn and
visibility of Mercury are given, even if they are approximate. Movement of Mars has
been described qualitatively with no numbers given in the quoted text. The list of twenty-
six comets ending with Dhiima-ketu should be of interest to historians and lay people to
gain insight into Indian culture. It establishes a historical basis for the Great Flood, which
has been the starting point of much of Indian mythology. The text of Vr.Garga, as quoted
in the Adbhuta-sagara, indicates some further developments not found in PS. For
example, the Saptarsi era and the Jupiter year are due to Vr.Garga. He was the first
person to state that comets appear in a cycle and to have remarked that the tail of a comet
extends away from the sun. He also gives a few observational numbers for Mars.
Existence of synchronism between ancient comet names of PS and Vedic deities makes a
case for comet observations being described in the Rgveda. This calls for detailed
investigation of Vedic literature from the perspective of the ancient visible sky.

Interestingly enough RV refers to lunar and solar eclipses. An investigation of the
Rgvedic number 3339, with the help of a few RV hymns and the Brahmanda Purana has
been presented in this study. It is found that this was the characteristic eclipse number of
ancient India. This represents the number of fithis between two similar lunar eclipses
separated by nearly eighteen solar years, counting only the dark fortnights. With the help
of the above new results, it may be possible to understand parts of Vedic literature in a
more rational and scientific manner, without discarding the esoteric and mystical contents
than has been so far possible. Once the manuscripts claiming to be texts composed by
Parasara and Garga are published with critical apparatus, it should be possible to trace the
development of Indian astronomy starting from the Vedas in better detail than presented
here.
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seskeoskoskook

Figurel. Harappan seal depicting an animal with three heads. (Not to size). This seems to
synchronize with the celestial object called Trishira by Garga and the Atharva-veda-
parisista. Could this be referring to Tvastra Vi§varupa (Tai. Sam. 2.5.1) who had three
heads?

26



Figure 2. Excavations at the Mahabharata sites
Hastinapura and Ahichhatra. Pottery dated to 1100-1200 BC exhibits typical
Comet motifs. (Ref: B.B.Lal)
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