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ARCHAIC ASTRONOMY OF PARAUARA AND
VRDDHA GARGA
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There were a class of compositions known as Samhitds before
the Sanskrit siddhdntic astronomical texts. Parauara, Vrddha Garga, Asita,
Devala and a few others are well known authors of these samhita texts.
None of these are now available in their original form. Even the manuscripts
catalogued by the various libraries under the names of Paratara and Garga
are not critically edited and published for further study. However from
what little that can be gleaned from the quotations by later authors, the
prose text of Paratara represents a unique ancient observational tradition
of Hindu astronomy. Information about planets is brief, with emphasis on
visibility of Venus and Mercury. But quite surprisingly Parauara describes
a sequence of twenty-six comets in detail. A year number, mentioned as
the time interval between successive comet appearances is given. The
total period covered adds to about 1300 years. The first comet is said to
have appeared in the era of the Flood, which approximately gets dated to
2500-2700 BC. Vrddha Garga appears to have followed Paratara with
some further improvements.

Key Words: Comets, Hindu Astronomy, Parduara Samhita,
Planets, Rg Veda.

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 siddhdnta 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
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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. Another distinguishing feature of
texts belonging to the siddhantic period is their total silence about comets,
except for Brhat-samhitd (abbr. BS)** and Narada-samhita®. Even here,
Vardha-mihira the famous author of BS frankly declares that he is only
presenting what ancient astronomers Parauara, Garga, Asita and Devala have
said about comets. Thus clearly there is nothing original in the Ketucdra of
BS (Chapter XI), but is notable due to 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 Paraliara 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®. But 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 samhitd, containing astronomical information, authored by Parauara,
Garga and others should have existed in the pre-siddhantic period'®. Since
Panini, the famous grammarian, cites Pardtara and Garga, it is generally
presumed that these astronomers lived before 700 BC’® 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 samhitds. These are the commentary of Utpala (10™ cent AD) on
BS*and more importantly the Adbhuta-sdgara of Ballala-sena’® (11-12" Cent
AD), wherein the original texts, at least in part, are reproduced as lengthy
quotations. Paravara’s text, denoted here as Parduara-samhita (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 Paratara with accents common to Vedic texts. In the available
published version Utpala refers to PS as Parduara-tantra, a technical name
for the same prose composition®. Vardha-mihira himself cites this fantra in
BS (Ch. VII 8-13) on Mercury’s transit. He presents the same visibility
information given in PS as quoted by Utpala.

Adbhuta-sdgara (AS) is a book belonging to the genre of compilations
focusing on anomalous phenomena. The compiler of this book was Ballala-
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sena about whom considerable historical information is available'"-'*. Ballala-
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-sdgara (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. A4S repeats the
statements of Varahamihira, Garga, Asita, Devala, Atharva-muni, Paratara,
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, it is Paratara in prose, who attracts our attention. A comparison
of AS with Utapala’s commentary clearly brings out that the unique prose
text of PS was widely known in India till at least 12" Cent AD. 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 Raui 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, Paratiara and Garga being family names
there are several claimants for the authorship of the samhitd connected with
these authors. Pingree’s Census'? lists more than twenty-five individual titles
attributed to Garga and Parauara with several hundred manuscripts spread
over libraries in India and abroad. With this constraint in the background,
here the material preserved in AS 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 Paratara 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, Epic and Purana literature. The text of PS preserved, which is
probably a fragment of the original, is too long to be reproduced here. Hence
only such portions connected with observations are presented with a brief
working translation, omitting myths and portents associated with purported
anomalies.
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DATE OF PARAUARA’S TRADITION

In the second chapter of AS titled, Siirya-adbhuta-dvarta or sun’s
wonder, the position of solstices as stated by Vardhamihira is given. This
corresponds to summer solstice being at the third quarter of star Punarvasi
(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 Vardhamihira and Ballala-sena.
Allowing for errors of naked eye astronomy, the above observation appears
quite realistic, since we know that Vardhamihira lived in the 6" century
whereas A4S was composed in the 12™ century. Next the relation between
seasons and sun’s position among stars as per Parauara is quoted:

[T < SRR FHAT 38 TR | ]
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[tathd ca svakdlikam rtukramam dha pardvarah]

tasya uravistadydt pausndntam caratah uidirah | vasantah pousndrdhdt
rohinydntam | soumyat sarpdrdham grismah | pravrt sarpdrdhadt hastintam
| citradydt aindrdrdham uarat | hemanto jyestdrdhdt vaisnavantamiti||

[Paravara said (the following) order of the seasons during his time]

“Uitiira (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 Mrgatiré till middle of Aulesa. Varsi (rainy season) is from middle of
Allesa to end of Hasta. Uarat season is from Citra to middle of Jyesthd. Hemanta (dewy

season) is from middle of Jyesthd to end of Uravana”.

There is a scribal mistake in the first sentence, which should read
pausndrdham, as seen from the next statement, which is correct. Utpala’s PS
text reads exactly as above with the correct phrase pausndrdham 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 Dhanisthd (B-delphini) this would be same as the
year beginning of Veddnga-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 Uttardsddha (c-sagittari). He also says
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that before his time once it was observed to be at the beginning of star
Dhanistha. Utpala, attributes this ancient observation to Parauara 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 BC, same as that
of Veddnga-jyotisa. It is noteworthy that PS does not indicate the seasons in
terms of the twelve zodiacal signs or Rdui, as done by Vardhamihira and
Brahmagupta. However, it is possible Paratiara 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 solstices.

TJEAYTAT AU YUE | SfRUrHTYSs a1 Werwdrd 3fd o)

yadyaprdpto vaisnavamudagmdrgam prapadyate | daksinamdilesam va
mahdabhayadya iti ||

“If (sun) goes north without reaching [the last point of] star Uravana and goes south without
reaching [the midpoint of] star Atles4, 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
BC.

PLANETS AS PER PARAUARA

The archaic astronomy of PS is quite unlike that of later siddhdntas
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
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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. Varahamihira in BS strongly criticizes the
precursors of Parauara as invalid. Nevertheless PS contains statements, which
presuppose systematic observations as can be inferred from the following:

YUNTET IAEEl TNy SNy iaAg: S|
HUICHAEyU Ao M e et gt

sanmdsyd candramasastato ardhasaste ca adityasyabhipujitamdahuh acdarydh |
saptadasatrayodasapaiicatrimuat mdsikani cendostrini visandhi grahanani||

“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-cdra 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
lines depending on its station with the stars along the ecliptic:

AR T HW UTher fAffsm Siemr dreonr o umr armfeier o 1 9
UTehal  ATN-gRuiaraeart | fasm lﬂﬁﬂ'ﬁ WY o | Sferr
UWR?IUTWT@RJTT?{ | <eum 3+u1|uc,<1{~r4ro|||{ AT T | o oy Wﬁﬁ
o T | O Wﬁﬁ@ﬁﬁ'ﬁmﬁ | QIJIIIrlehI Hcvﬂ-uuu@ Il 31T TR org
A TATEITSHEYT THIEYIERTATT TAshATgiRar Siigyar Aarafadr sward|
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athdasya gatayah sapta prdkrtd vimiurd samksipta tiksnda ghord pdpa
yogantikdca | tatra prdkrtd yamydgneyarohinivdyavydni | miurd
soumyadrdramaghaulesdca | samksiptd pusydryamnabhdgyadityani | tiksna
ajapadascatvari jyesthdca | ghord trini sravanddini tvdstamca | pdpd
savitrendragnimaitrdni | yogdntikd milamdsidhe || atha
catvarimuattrimuaddvavimuatyastidavuapaiicadavia ekddavanavaratrdni
gatikramamudito abhidrsyate tanyevdstamito bhavati ||

“Mercury’s paths are seven: prakrta, vimiura, samksipta, tiksna, ghora, papa and yogantika.
lfrékrté is with stars ABharar.ﬁ, Krttika, Rohini, Svati. Miura is followed with stars Mrgatira,
Ardra, Magha and Adulesd. Samksiptd is with stars Punarvasii, Pusya, Plrva- and Uttara-
phalguni. Tiksnd includes the four stars from Parvabhadra and Jyestha. Ghora is along
Uravana, Dhanisthd, Uatabhisak and CitArQ. Péapa is along Hasta, Vinakha and Anftiradha.
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 A4S, 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 Parauara’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:

AW

HUCHeTEIHRA Yo Fedw &AM |

sapddamrks advayamabdena pravicaran sasyasampat karoti |
“Jupiter, traveling two-and-quarter naksatras 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 Parauara is not stated by either
Varadhamihira or Utpala, but is detailed in AS:

TR SEATEAHAT SegHedereu:  (3fetom:?) 1r=|Tm°: ﬁ'GlT
U A e HH eI A a0 wma%{sfuo—nraﬁm qoeqITT: SHeU-aT:
| um{-cn'im srluruuumuulmrlruc;r\rlfrﬂl‘ IRy R RN
SRTsTETR TR T Tsmeya |yt sream:

TETARVISIRVE A VARG UNE || UnRer Fafm: sk
WWW|W&E@WW?WWW I
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prakpraticyoh udayastamayat udangmadhyaddrundh (daksnih?)
trayomdrgah tesam daksinottaramadhyamottaramadhyamamadhyadaksna
gatyantardladevam paiicadhdvibhajya paiicamdrgdh kalpaniyadh |
prdagastamita uttarottaramadhyamamadhyamanuttaradaksinesu margesu
paiicapaiicauatsastipaiicasaptatyekauitinavatibhirdivasaih
paucdddarianamupaiti | praticydmastamitah
sadastadvddavapaiicadaviacaturvimuatibhirahobhih pragudayate ||
pragudito navabhirmdsaih ekavimsati naksatrani carati praticyam
astabhirekonavimsati naksatranyaptah uubhduubha phalah ||

“(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 are 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 Paratara 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 Paravara
have to be taken as remarkably accurate. The last planet is Saturn described
in terms of its sidereal motion:

T FEIfEvIfdaTieh: Fmdyaaes=r: | BFane | garashan auee
ERPEIE e e D o H]

tasya astavimuativarsikah saptavimiatinaksatracdrah | trimdrgastatra |
pravdsakramdt saptavimuati trimiatadhikond cahndmanyathd tvahitah ||

“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”.
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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 zodiac was known. Reasons for eclipses were 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. Among the eight celestial objects considered
above, Rahu and thus the eclipse phenomenon gets more textual space. But
Parauara conspicuously devotes more attention to Ketu or Comet than to
Rahu.

COMETS OF PARAUARA

Ketu-adbhuta (Comet-wonder) is the 8" chapter in AS. Parauara
classifies comets into eleven groups making a total of 101 comets:

MIGEERES é?FHT afe ﬁﬂT SISV AT | mmﬁmwml
E"STE&I*—I;IIOIVI?-I-I bC}?hlﬁl\i'lIl EIE_ am-fil Ll°“|§$|*°&|§|(’|d’){'|('”|
%%ug\l;:ramw | UACYTA IR yaUeTeTasT: |a?1‘rﬁwggw | aﬂ?fwwmﬁ

e Y| gAET Uah: | The] Jeldhuet: Sl T H%asrﬁmﬁ
TroTHTedfa| ToTHArET: HoTdeiehoTdl STererT: |

uatamekottaram ketinam bhavati tesam sodasamrtyunihuvdsajah |
dvddauddityasambhavah | (ekd) davadaksayajiiavilayane rudrakrodhajah| sat
paitdmahdh| paiicadauakruddhodddlakasutdh | paficaprajapaterhdsajih |
saptadavamaricikavyapalaldtajah | trayo vibhavasujah| caturdaiia mathyamane
samudre somena saha sambhiitah| dhimodbhava ekah | ekastu
brahmakopajah iti || ebhyah sadvimuatirudayaih phalamdvedayanti |
tanndamatoripatah phalatastatkalato abhiddsyamah ||

“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 Pitdimaha (Brahma or Creator), 15
are children of angry Uddalaka, 5 are from the laughter of Prajapati, 17 are from the
forehead of Marici and Katlyapa (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”.

GERRC IRV azraaaﬁﬂmsﬁrauﬁw{fbaﬁ IEAKGATl| T TEh:

TE IEEANE: VT avveT U Swy uReeRa aar
TEFS: Tt el 311‘321%@ e AT AT | gdur
&7 U9 Y VAU T weT: i ||
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tatra marttyavah trayaudayanti | ekaikavo vasaketurasthiketuhvastraketurva
| tatra vasdketuh snigdho mahdnudagdyatavikhah trimuatvarsavatam prosya
samplavesu paucimenoditah sadyomarakaphalah saubhiksakarah | rikso
asthiketuh asaubhiksakarah tulyapravasakadlaphalah | piirvenasnigdha eva
uastraketuh uastravrttarajavirodhamarakaphalah samo riksahiti ||

“Therein arise three related to Death namely, Vasaketu, Asthiketu and Uastraketu one after
another. Elapsing 130 years in the Floods, Vasdketu, 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 bhdrgavdh in place of mdartyavah. Vardhamihira 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 Vasdketu is stated
as trimuat-varsa-uatam. 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 Viuvariipd, which are celestial objects causing fire.
Garga describes them as:

TG J&T FAT Ahsiwgafed:| ey oy faysdft amai

te’gniputra grahd jreyd loke’gnibhayavedinah | vimuatgrahauatam ghoram
viuvaripeti namatal ||

“The count is here given as vimuat-graha-uatam. Ballala-sena explains this as:
vimuatyadhikham uatam ityarthah| Varahamihira in BS (11.23) and Utpala in his commentary
on the same verse give the number of Vitivaripd 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 trimuat-varsa-tiatam should be taken to mean 130 years. With
this in the background the further comet sequence is given following A4S™.

GE| cth;chd JOIRaREHE ar&uar eyigaft| Mefrfauafereyyt gonfamat
chcqohuan T T T Eﬁ?ﬂ'ﬂ?ﬂﬁ'ﬂﬁ G uvrmmﬁfram

U H‘Q(I‘IIORI&IOhl;l|<‘|$<4I<-Il4IUS{I‘I\T0|{ Tl aTa?r gﬁ'll




ARCHAIC ASTRONOMY OF PARASARA AND VRDDHA GARGA 11

3+||¢c<4u1|-1| chulcdchdbc;qdl ATETRET et %f?rmwrﬁffﬁa’rmﬂﬁws}

TH"I C'x?<-|<‘|| l-|0-T4|°|¥||<‘|0|°|¥|(1 oS Aty l-lt‘;ll"ll-ld\rl{-q d’wHQd)dl%ll(lrd q gy
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tatra kumudaketuh vasdadiketucara samaptau varunyamdarvuanamupaiti |

goksiravimalasnigdhaprabhdam piirvendbhinatam vikham krtvekardtram caran

sadrsta eva subhiksamutpadayati davavarsaniprajanamavirodham| praticyam

ca mukharogavarodhakaprativiydyapandurogajvaraih prajam badhate iti ||

ddityajanam kapdlaketurudayate| amadvdsydyam purvasydm diui
sadhiimarcihuikho nabhovisaydrdhe caran druyate| paricavimuativarsavatam

prosya trimucapaksanamrtajasya kumudaketoucardante sa drsta eva
durbhiksanavrstivyadhibhayamrtyiipadravan janayati | yavato masdan dniyate
tavato mdsan mdsairvatsardn saptaparicaprastham ca udradadhanyasydrdham
krtva prajanamardhamupayurikte ||

“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 years
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.”

AMOTh T HUTAHAr e YAy e =[adraafd| Waﬁr TG AR AT
efigreitemToTar gaffoaaar e fererar Rraar vida Hchuc;w | § 3T
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maniketurapi kapalaketolicdaravasane praticyamudayannupatapayati |
prasiiksmo arundhatitarakamadtrah ksirapratikavaya
purvabhinataydstabdhaya snigdhaya uikhayd varvaryamekamadruyah |

sa udaydtprabhrti ardhapaiicamanmdsan ksemasubhiksamutpddayati |
ksudrajantuprdadurbhdvam karotyatimatrakaladrstah iti || atha daksayajrie
rudrakrodhodbhavah kaliketuh trinivarsauatani navamdsan prosyodayate |
purvena vaiuvanarapathe amrtajasya maniketolicdrante
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uyavariksatamrarunam uilagrakdrasadruim vikham krtva
nabhastribhdgacari uastrabhayarogadurbhiksandvrstimarakairvidravayan
diuante druyate | yavanmasdn druyate tavadvarsanl tribhdgaviesam prajam
krtva ardhamca udaradadhanyasyastadhakam vrajati iti ||

“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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atha paitamahai_z calaketuh| pancadauavarsavatamprosyoditah

pavicimenanguliparvamadtram vikham daksinabhinatam krtva kaliketolicdrante

nabhastribhdgamanucaran yathdyathd cottarena vrajati tathdtathd

unlagrakardm uikham darvuayan brdhmanaksatramupasyjyatmand dhruvam
brahmarduim  saptarsin spruan nabhasah ardhamdtram
daksinamanukramydstam vrajati | yah svavarge ddrunakarmad

svavargapraptatvadevam krtsnamabhihinasti lokamapi va bhiimim kampayitva

davamdsan madhyadeve bhityistham janapadamavaviesam kurute | anyesvapica

kvacicchatrudurbhiksavyadhimarakabhayaih

kliunatyastadavamasan iti ||

“Then (appears) Calaketu related to Pitdmaha. 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 Brahmarai, 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-deua. It
troubles other places also for 18 months by occasional fear of enemies, drought, disease and
death”.
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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-bhdga.
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 ¢1500 BC the pole star was a-Draconis (Thuban). After this period
till about 500 BC there was no recognizable pole star. Mention of both
Brdahma-naksatram and Brhama-raui brings in difficulties in interpretation.
From the context, these should be indicating two different stations of the
comet. Following Varahamihira (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 Vega'* which is far north of
the ecliptic. But, in more ancient times, Abhijit was well recognized to have
been along the ecliptic, between stars Uttardsidhd and Sravana®.
Mahdbhdrata metaphorically records the vanishing of Abhijit from the sky!®.
Madhyadeua, literally means middle country and its boundaries have changed
over long periods of time. As per Varahamihira this includes Prayaga
(Allahabad), Avanti, Ujjayini and Puskara forest in present day Rajasthan. In
the north this region was up to River Devikd. What constituted the middle-
land before Varaha’s time? Bharadwaj'” identifies the madhyadeuia of Vedic
times to have been between Rivers Sarasvati and Drsadvati, including
Kurukshetra. This matches with the description of madhyadeua 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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atha jalaketuh paitdmahasya calaketornavamdsdvauiste karmani krtam
pravartayati | paucimenoditah snigdhahsujatatarah pavucimabhinatavikhah sa

navamdsdabhyantare ksemasubhiksdarogydni prajabhyodhatte |

anyagrahakrtanam casubhdnam vydghdtadya iti || atha jalaketovucarasamdptau

urmyddayah uitanta anye pradurbhavanti | te

trayodavacaturdavdst ddavavarsantarita driyante| snigdhdh subhiksksemdya

viparydya viparitah | ksudrajantindm vadhdyaca iti || tesdmastdandm
karmanyatite bhavaketurdruyate piirvenaikardtram| ya kr ttikdnamuttaratara

tatpramanaya snigdhayd (riksa) prabhayd simhalarigilasamsthdnayd

pradaksinanatdgraya uikhayoditah sa yavanmuhirtdn druyate tavanmdsan

bhavatyativa subhiksam | riksah pranaharanam roganam pradurbhavdyaca

iti ||

“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 Uita 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
Krttika cluster (Pleiades) with the crown bent clockwise, like the tail of a lion. It produces
plenty of food for months equal to the muhtrtas it is seen. If it is harsh (to look at) it
produces fatal diseases”.

Ten out of the twenty-six comets of Paratiara 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 uita. No year number is given for Jalaketu and Bhavaketu. But indirectly
the eight comets starting with #rmi account for an interval of nearly 120
years between the above two comets.
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atha uddaliki vivetaketuh davottaram varsauatamprosya bhavaketovcdrante
purvasyam diui daksinabhinatavikho ardharadtrakdle druyah| tenaiva saha
dvitiyah prajdapatisutah pavcimena kanama grahah ketuh yugasamsthdyi
yugapadeva druyate | tavubhau saptardtradruyau davavarsani prajah
pidayatah| kah prajdpatiputro yadadvyadhikam druyeta tadda ddarunam
prajandm uastrakopam kurydt | tdveva snehavarnayuktau
ksemdrogyasubhiksadau bhavatah ||

“Then, Uvetaketu 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 cause
horrible effects of weapon on people. The two turning to oily (friendly?) colour give good
health and plentiful food”.

Uvetaketu 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 yiipa-sansthdyi. Ylpa is a technical word, in Vedic
parlance, indicating a column in the sacrificial altar. Varahamihira describes
the comet Ka as yugdkrti. 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. Uvetaketu the son of
Uddalaka is a famous name in Vedic literature, particularly the Upanisads'®.
His name appears in Mahdbhdrata 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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athdatah padmaketuh uvetaketuphalasamdpatu paucimendhladayanniva
mrndlakumudabhayd uikhayaikardtram caran saptavarsanyucchritam
harsamdvahati || atha kauyapah svadhiketuh paiicadavavarsaiatam prosya
aindrydm somasahajasya  padmaketoucdradnte uydavarikso
nabhasastribhdgamakramya apasavyanivrtto irdhvapradaksin dkdravikhah |
sa yavato mdsan druyate tavanti varsani durbhiksamavahanti | madhyadeiia
dryagan dndmddanam audicyaiuca bhiyistham satribhdgavesam
prajamavavesayati iti ||

“At the end of the effects of Uvetaketu (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. Kauyapa 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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athdavartaketuh svadhiketoh karmanyatite aparasyamardhardtrena
sankhodardrundbhaya pradaksinanatdgrayad vikhayoditah sa yavanmuhiirtdn
nivi druyate tavanmdsan bhavatyativa subhiksam nityamyajriotsavavica jagatah
|| atha raumiketuh vibhdvasujah prosya varsauatam dvartaketovcdrdnte
krttikdsu dhiumravikhah uvetaketoh sadruaphalah || atha samvartako
varsavatamastotaram prosya pavcimendstangate savitari sandhydydam druyate
| tanvim tamrariuksauiildbhdam dhiimam vimuricantim suddrundm vikhdm krtva
nabhasastribhagamdkramya sa ydavanmuhiirtan niui tisthati tavadvarsani
parasparamuastrairghnanti parthivah | yani naksatrani dhiipdyati yatra codeti
tani darunataram pidayati tadavritdnuica deuan iti ||

“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 muhtirtas seen, it produces happiness and daily celebration in the world. Raimiketu
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 Uvetaketu. Samvartaka is seen, after a
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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 muhtrtas 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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dhumaketoh prdgudayanimittdani | avanervicalanam agneh prabhamdndyam
pradhiimanam diuam uitosnaviparydsah atiriksavayusambhavaica || atha

aniyatakdlariipavarnasamsthino dhimaketuh parabhavisyatdmdeudndam
rajndam janapaddandm ca vrksapuraparvataveumadhvaja-

patakavastravarmayudhdvaranarathandgostra purusauayydabhdandesu va

druyate | sa evaca divi snigdho vimalah pradaksinajatdakaravikhah

gogajandgavithim cottarena vrajan subhiksam ksemdrogyam cdvahati ||

“The precursors of Dhimaketu 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 Ndga paths to
its north”.

Dhiimaketu or the smoky-comet is the last in the list of Parauara.
Varahamihira calls this Dhruvaketu. Utpala’s text of Paratara 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
Krttikd, Rohini, Magha and Viuakha is called Ndga-vithi. The above celestial
objects described by Parauara are unambiguously comets. Varahamihira in
BS, has only repeated in verse form whatever Parauara 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
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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
Paratiara’s comet list in AS is internally consistent, Vardha’s list in BS is not
consistent. The mentioned year numbers are perhaps approximate time
intervals between two sightings, expressed as elapsed time. How Paratara
was able to obtain this list is not apparent. It should have been only a
tradition, which interestingly started its initial point with the Flood.

TuE FLoop

As per internal evidence in the text, the samhita of Paratara 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 Uatapatha Brahmana, which is later than Rgveda but belongs
properly to Vedic literature?*. The primary contents of this ritualistic text
have been dated to ¢ 3000 BC based on the statement that Krttika (Pleiades)
were not moving from the east!. The comet tradition preserved in PS supports
this dating. 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 BC the starting of Kaliyuga. There
have been efforts to show that this event should have been dated based on
conjunction of 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 Mahdbharata 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
latter event itself gets dated to the middle of the 2°¢ millennium BC, possibly
around the same time as the start of PS.
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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 Parduara®®. 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 Uasikha is given as eighteen years and six
months. Similarly, Agniketu was seen three-and-half years after Avartaketu
near star Jyesthd (Antares) remaining visible for one-and-half months. Vr.Garga
mentions about Gaddketu (Mace comet) seen on Mdrgauira amdvasya
(November-January) in the region of stars Ardrd (Betelgeuse), Punarvasu
(Pollux), Pusya (Asellus) and Auilesd (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 years,
but he specifically mentions thousand year as the elapsed period before the
last two comets namely, Samvartaka and Dhiima to be seen. The descriptions
of these two are also somewhat different from that given in PS.
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naksatracakramdkdve yathaiva parivartate| ketucakram tathaivedamakauat
parivartate ||

tatovarsasahasrdnte druyete coditau divi | ketumdldgrahasydnte
dhumasamvartakau grahau ||

“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”.
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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 Sun (astamana-kdle tu raveh dhiitmam vimuiicati).
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’ (ndsya tardmayam
riipam pauyanti ajiidina-caksusah). He describes the other comet Samvartaka
as the one famous for reducing the world (samvartaka iti khyatah ksaydya
jagatam iti).

The other authors quoted in Adbhuta-sdgara namely, Garga, Gargya,
Gargiya, Atharva-muni, Devala, Bhargava and Varahamihira have nothing
seriously original to add to the comets of Paratara 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-sutdh
(Jupiter’s offspring) are described as white stars without hair (Vikacdh) seen
in the south. Similarly, the Venus group is a cluster of 84 white-stars called
Visarpaka, seen in the northeast direction. Apgiras 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. Karika 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, Angirasa, Ka, Kaiika,
Kabandha, Kirana, Viuvaripd, Brahma-danda, Taskara, Tvasta, Triviras,
Trivikha, and Vibhavasu.

DiscussioN

The text of Parauara, 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 Parauara and Garga
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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 Paratiara and Vr. Garga were
preoccupied with comets rather than planets. This is in contrast to later
astronomers, Aryabhata, Varahamihira, Brahmagupta and others 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 Rdhu 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, Viuvaripd, Trivikha, Taskara, Angirasa,
Vibhdavasu 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 comet. Ketu originally could
have meant a hairy flag like object, synonymous with words such as uikhi
and keui. Amara-koua, a standard reference on ancient meanings, provides
two meanings: namely agni (fire) and utpdta (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 utpdta 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 Dhiima-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 Dhtimaketu®?. Still more
detailed reference to the nine planets and their worship is available in Atharva-
veda-parivista (AVP), which is an appendix to the Atharva Veda®. 1t 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-
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graha-piija (worship of nine planets), which is still in vogue widely, is the
descending lunar node. This is a misunderstanding based on wrongly equating
later astrological mythology with Hinduism based on astronomical concepts.
AVP (52.12.1) clearly states the ninth graha as

Tardd el qahqHeE:

navamavcaiva vijrieyo dhiimaketurmahdgrahah |
“The ninth should be understood as Dhiimaketu the mahagraha”.

Further, the Uantikalpa of Atharva Veda has the following canonical
hymn for invoking Ketu during religious worship*.

T &gt f¥rer g9 o ufwuse | 998 9 QF thq SMaedHE ||

yasya dirghdvikha mukhamca parimandalam | tamaham brahmanah putram
ketumdvahayamiha ||

“I invoke here, Ketu son of Brahma, who has a long lock of hair and whose face is circular”.

In contemporary worship following Rgvedic recension, the prayer for
Ketu is in plural number as®

QT TE RTIN TR AR | A FSTeHah T 91 S YUHTRIEH
[aN \ \ l \ c \ \ a]:l: N \“
palavadhimrasankauan tarakagrahamastakan | raudran rudratmakan ghoran
tan ketiin pranamdamyaham ||

“I bow to Ketl who are of the color of palatia 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 navagrahapija included in its fold the visible Ketu the
Comet and not the imaginary lunar node. Both Parauara and Vr.Garga in line
with Vedic belief, after the Rgvedic 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 specifically
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 (uiila-sadrir) head. In reality this wikhd or head could be refering
to the comet split in three parts. Trivikhd and Triuira are also celestial objects
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listed by all the ancient authors. In the Yajurveda we read that Viuvariipa son
of Tvastra had three heads hinting at a comet imagery*’. This Triuiras has a
parallel in the Harappan seal of a three-headed animal. The painted grey
ware pottery unearthed from Hastindpura and other Mahabharata sites by
B.B. Lal® show designs of circles attached to hair or tail like extensions
resembling comets.

SUMMARY AND CONCLUDING REMARKS

The prose text of Paratara as preserved in the works of Utpala and
Ballala-sena represnts an ancient observational tradition of Hindu astronomy
prior to the Siddhanta period. This text called here Paravara-samhitd, consists
of planet and more interestingly of comet observations. The date of the
information appears to belong to the middle of 2™ millennium BC. 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 seems
to have been difficult to follow since no numbers are 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
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. Existence of synchronism
between comet names of PS and Vedic deities makes a case for comets being
mentioned in the Rgveda. This calls for detailed investigation of the
voluminous Vedic literature from archaeo-astronomical perspective. Once
the manuscripts claiming to be of texts composed by Paratiara and Garga are
published with critical apparatus, it should be possible to trace the development
of Indian astronomy before the siddhantic period in better detail than attempted
here.
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Arfvieaf sroareat Terhg: ygvad nRwigEion aRwe add =il
HEAR = o | TR TR R gYAr Tl T
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nabho gatah ||
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32. Atharvaveda Sambhitd; (19.9.8-10). siam no mytyurdhiimaketuh
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11" edition, 2004.

36. Garga as quoted by Utpala and Balldla-sena
@ TR BT vt | ey v gEeve waEs:
eko brahmasutah kriirah trivarnastrivikhdanvitah | sarvasvauasu driuyeta brahmadando
bhaydvahah ||

37. Taittiriya Samhitd (2.5.1) viuvaripd vai tvastrah ....tasya trini tirsdni
38. B.B.Lal, “Excavation at Hastinapura and other Explorations in the Upper Ganga and
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NOTE ON THE PAPER BY THE REFEREE

The author has described the main features of the astronomy in Paratiara and Garga
samhitas giving original Sanskrit quotations and their English translations. It is a valuable
addition to the modern literature on ancient Indian astronomy. It provides concrete Pre-
Siddhantic evidence for the knowledge about the periods of planets and contains a list of
27 comets. As the epoch of Paratara is shown to be around 1400 BC this knowledge should
enable the researchers to trace the links between Vedic and Siddhantic astronomies.

KD Abhyankar (IJHS, Vol. 26, 1991 pp. 1-8) has identified the original 28 naksatras.
According to him the present Uravana was the original Abhijit, present Dhanistha was the
original Uravana, Beta Aquarii was the original Dhanisthd and Fomalhaut was the original
Uatabhisag. About Vrddha Garga, K D Abhyankar and G M Ballabh (IJHS, Vol. 31 1996 pp.
19-34) have argued that Vrddha Garga had discovered the rate of precession (ayanacalana)
and he lived in 5th century BC.

Paranara’s description of comets is quite realistic as most of the comets are seen
in the west (after sunset) and in the east (before sunrise) and they possess a head and an
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hairy and dusty tail. There is no mention about the time of the year or their position among
the stars, except in a few cases, Although this is not sufficient for their scientific study they
are listed in Table 1 below giving the available information and a possible epoch based on
an assumed epoch of 2700 BC of the so called Flood. In this connection it appears that
Gadaketu of Vrddha Garga might be Halley’s comet which should have appeared in 468 BC
and 544 BC (Vrddha Garga’s epoch) with a period of 76 years from its earliest recorded
appearance in 240 BC. It should be possible to check this as its path is given by Vrddha
Garga. Other comets which span one-third of sky and could be identified with Halley’s
comet are: No. 26 (1416 BC), its path is known and Nos. 1, 2, 3 (2566 BC).

Table 1. List of comets in Paraniara samhitdi

No. Name Rise/Head Description Epoch* BC

1 Vasaketu West/North Big and sharp 2570

2 Ashthiketu West/North Bone like 2570

3. Uastraketu East Weapon-like 2570

4. Kumudketu West/East Lily-like/spray of milk 2560

5 Kapalketu East/New Moon In sky center/ 2435

6 Manketu West/East Crystal-like 2433

7 Kaliketu East 1/3 sky Red, Trident like 1/3 sky,| 2132

travels South to North

8. Calaketu West/South 2017

9. Jalaketu West/West 2016

10-17 | Urmi-Uita 2003-1971

18. Bhavaketu East/Clockwise 1815

19/20. | Uvetaketu East/South 1741

21. Ka Yoke or lotus - like (?) 1741

22. Padmaketu West Lotus stalk 1731

23. Swadhiketu West/North of 1/3 sky, dark hard 1616
star Jyestha hairlike

24. Avartaketu Latter half of Vortex-like 1616
night

25. Rasmiketu Near star Krttika Smoky red 1516

26. Samvartaka West/1/3 sky Copper red, Spear like 1408

Garga | Gadaketu Margasirsa Stars Ardra to Aslesa Sth century
amavasya BC

*Epochs based on assumed epoch of so called flood 2700 BC.



