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About the Book

ncient Sanskrit texts of India are a treasure
rove of knowledge. Parasaratantra - Ancient
vanskrit Text on Astronomy and Natural Sciences,
reconstructed text with translation and notes
oy R.N. lyengar is a fruition of a long journey of
esearch and investigation into History of Science
n India. The book is divided into 21 chapters
vith an intellectually lettered introduction. Th
hapters present a compilation of Sanskrit texts
Parasara, a sage and scholar from ancient
lia dispersed in the commentaries of scholars
ch as Varahamihira, Utpala, Ballilasena and
ishaskarayogf living between 6" and 13" centuries.
Ihe text is accompanied by relevant archaeo-
stronomical analysis of Parddara's six scason
olar zodiac and observation of the heliacal rise
nd set of star Agastya (Canopus). This dates the
stronomical tradition of Parasaratantra to 1350-
130 BC underlining its intellectual links with the
ntecedent Vedic texts and culture. Parasarg? list of
venty-six comels with year numbers is unique in
ncient world literature. Through his book, Iyengar
as thrown light on the knowledge that existed in
re-historic India on the sky, atmosphere, planets,
ars, eclipses, comets, earthquakes, rainfall and
ven dreams. He also brings forth how people in
ncient India inferred what the observed anomalies
1 celestial and natural events portended to the
icicty and the common man, This formed the
sis for the development of astrology in India,

arasaratantra, a Sanskril text, combined with

orking translation and modern analysis by the

ithor holds great appeal not only for scientists,
istorians and Sanskrit scholars but also for anyone

erested in Indian history and culture,
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Foreword

The origin of what has been characterized as Indian or Hindu Astronomy
can be traced to the thoughts and practices of Vedic people (¢ 2000 BCE).
The earliest text in Sanskrit on astronomy goes by the name Vedarga
Jyotisa (V]), one of the auxiliaries of the Vedas, which states : “Just like
the combs of peacocks and the crest of the jewels of serpents, so does
Jyotisa stand at the head of the auxiliaries of the Vedas.” The kernel of
Vedic life was the performance of yajia (sacrifice) which was in the nature
of forging an inseparable consonance between the performer (microcosm)
of sacrifices and the Universe (macrocosm). VJ avers: ‘The Vedas have
indeed been revealed for the performance of sacrifices; but these sacrifices
have been set out to be performed according to sequences of time. Hence,
only he who knows astronomy, the science of time, understands sacrifices.’

Vedanga Jyotisa specifically deals with astronomical ideas. It has
conceived a five-year cycle, a lunisolar one, called Yuga, during which
there would be 5 solar revolutions, 67 Moon’s sidereal and 62 synodic
months, 1830 civil days, 1835 solar days and 1830 lunar days or tithis. The
text has also given the divisions of a day and associated aspects, besides
a list of 27 naksatras (asterisms) starting with Bharani and ending with
ASvini. The naksatra list, but of 28 including 4bhijit, also appears in the
Yajurveda texts and the Atharvanaveda but beginning with Krttika. The
Vedic literature too has several other astronomical ideas. VI (¢ 1200 BCE)
is attributed to one Lagadha, and the extant text - Rgvedic recension (35
verses ) and the Yajurvedic (43) - might have been fixed in text form a little
later. In the history of astronomical literature in Sanskrit, the text next to
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V1 is the Aryabhatiya of Aryabhata I (499 CE) which appeared after a long
span of time of more than 1000 years. Moreover, the Aryabhatiya belongs
to a new genre of astronomical texts, called the Siddhantas, which deal with
mathematical astronomy. It is inconceivable indeed that there were no new
astronomical studies and attainment in India during this long interregnum.
On the other hand, the five siddhantas redacted by Varahamihira, a junior
contemporary of Aryabhata I, in the early sixth century CE, known as
the Paricasiddhantika, (the name given by his scholiast, Bhattotpala who
lived in the tenth century CE ) belong to a period much earlier than that
of Aryabhata I. According to traditional lore and references made in the
related literature, there are 18 siddhdantas, the redactors or authors of which
are: Siirya, Pitamaha, Vyasa,Vasistha, Atri, Parasara, Kasyapa, Narada,
Garga, Manu, Marici, Angira, Lomasa or Romaka, Pauliéa, Cyavana,
Yavana, Bhrgu and Saunaka. Several of them appear to have been lost
and some of them are referred to, or partially retained, in later texts. The
importance of studying these sources can hardly be over-emphasized.

A few western historians of Indian astronomy like David Pingree, have
opined that the Aryabhatan and later Indian astronomy were influenced by
Hellenic astronomical ideas. Pingree even says that ‘much of what we know
about Greek astronomy between Hipparchus and fourth century A.D., can
be found in Sanskrit texts’. He also states that Indian astronomers were
ignorant of Ptolemaic astronomy till the seventeenth century. Contradiction
of this kind apart, Pingree’s assertion that ‘because of the Indian tendency
to modify intellectual imports and also of the corrupt nature of the earliest
surviving texts, it is often difficult to determine precisely the nature of
Gree‘k texts on which the Sanskrit texts are based” is biased and hardly
consistent. Pingree’s approach, as of some other western savants, from
the standpoint of historiography, leaves much to be desired. It would be
fm em?neous approach in history of science, if one were to conclude that
iIf a scientific idea is present in a culture-area earlier than that in another
Fulture-area, the latter should have borrowed it from the former, unless it
Is substantiated by undisputable pathways of transmission, including the
concerned textual sources. Just comparing the contents without examining
the cultural context is also an improper methodology.
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The period between the three centuries before and after the Christian
era, was a creative one; for, it witnessed the emergence of the two medical
classics, new ideas on atomism, and revolutionary ideas of Buddhism,
Tantrism and, more importantly, the formulation of the versatile decimal
place value system. It is more than likely that this period also saw some
fresh thinking on orbital astronomy including planets, which formed the
basis of the Pre-Siddhantic astronomy and this could also have been a
fountain-source for even the Alexandrian astronomical pursuits.

A few other western scholars like Burgess, think of a common source
of transmission and, in this respect, the Pre-Aryabhatan/Pre-Siddhantic
astronomy and Vedic astronomical ideas merit our attention. Although we
have some knowledge of Vedic astronomy, it is desirable, indeed necessary,
that more systematic studies are undertaken to unravel especially the
astronomical ideas hidden in Vedic symbolism and imagery. Likewise, the
literature relating to the other siddhantas needs to be examined in depth.
Realizing the importance of such studies and their historical value, Prof.
R.N. lyengar, hailing from a family of Sanskrit scholarship and himself
trained in Sanskrit, though an engineer by profession, has been a pioneer
in these studies over the past three decades. His meticulous studies have
brought to light the knowledge of comets (dhitmaketu) and meteoritic
showers even during the Rgvedic times, the astronomical significance
of the Vedic Darsapurnamasa altar, Dhruva as ancient pole star, certain
celestial luminaries associated with Krsna, eclipses and planets in the
Mahabharata, besides the cycles of rainfall, earthquakes and the like, as
recorded in ancient Sanskrit texts.

Now, Prof. lyengar has ably brought out a reconstructed text titled:
Parasaratantra compiling the Sanskrit passages attributed to Parasara and
recorded in (i) Utpala’s commentary on the Brhatsamhita of Varahamihira;
(i1) Adbhutasagara of Ballalasena; and (iii) Commentary named Utpala-
parimala of Bhaskarayogi on the Brhatsamhita. This composite text, the
title of which is based on Utpala’s commentary, is different from the other
texts attributed to the name of Parasara, like Brhat-parasara-horasastra (a
text on astrology), Krsi-parasara (a work on agriculture), Parasara-smrti
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(a Dharmasastra text) and Parasara-agama. A notable aspect of this text is
its listing of 27 naksatras beginning with Kritika like the Vedic texts, but
omitting Abhijit, as in the Vedanga Jyotisa. Probably the Parasaratantra
could belong to the Vedic tradition.

This text, which is in prose, has 21 Sections and the Sanskrit passages
have been rendered into English effectively, though not literally. They deal
with divisions of time, planets, naksatras and their afflictions, matters
relating to rainfall, earthquakes, astrogeographical aspects and most
importantly, 26 comets (dhitmaketu) - a topic that has not been discussed
so vividly in any other text in ancient time - as well as Agastya (Canopus,
the southern star). Parasara was perhaps the first to state correctly the
visibility periods of Venus in the east and west, the occurrence of lunar
eclipses at intervals of six months, and fairly accurate statements about
Jupiter, Saturn, and Mercury, all by his own observations. These and other
expositions in the Parasaratantra indicate that it could well have been the
forerunner of the Parasara Siddhanta, one of the eighteen Siddhantas as
mentioned before. The Introduction by Prof. Iyengar is scholarly and lucid
alike. All those who are interested in the History of Indian Astronomy are
grateful to him for bringing out this valuable text which has enriched our
knowledge of Pre-Aryabhatan astronomy.

B.V.Subbarayappa

Former President

International Union of History &
Philosophy of Science
(ICSU-UNESCO)
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Preface

After the devastating Latur-Khilari earthquake of 30" September 1993
a Commission appointed by Government of India visited Bangalore for
collecting information from scientists and engineers on how seismic
studies were being carried out in India. In the meeting that took place
an American scientist mentioned that since earthquakes repeat in the
same tectonic province, South India, though geologically known as stable
continental region, should have experienced earthquakes in the past. He
quite forcefully remarked “...but, with three to four thousand years of
history, no one in India knows when and where the ancient earthquakes
occurred in the country.” This observation, factual as it was, prompted me
to look into ancient literature for information on past natural disasters in the
country. As is well known Varahamihira in his famous Brhatsamhita has a
long chapter on earthquakes. But to my surprise I found that Varahamihira,
was only a compiler of scientific topics prevalent in ancient India and not
an original thinker. He depended on Parasara and Vrddhagarga for natural
phenomena such as earthquakes, comets, eclipses and even rainfall as
would be clear from the commentary on the Brhatsamhita by Bhattotpala.
In any case as far as earthquakes were concerned, two thousand years
ago our ancients had five broad identified seismic provinces in the
subcontinent. Hence, it is ironical that there should be so much quibbling
in modern India about seismic zones which, in the last fifty years, have
been altered several times arbitrarily without scientific basis.

Among the ancient scientific thinkers cited by medieval writers,
Paradara attracted my attention and I started collecting texts attributed to
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him. Unfortunately beyond what is available in the published commentary
of Utpala and the Adbhutasagara of Ballalasena [ could not get at the
original text or manuscript of the Pardsaratantra. But the search about
science in Sanskrit literature has been fascinating. To place the tradition
of Parasara in proper context I had to go through the History of Science in
India as expounded by Indian and western scholars. I had to wade through
the Vedic texts, the puranas and the two epics for natural events that may
have a bearing on what Pardsara had to say. This made me realize that,
contrary to the widely prevalent theories of History of Science, the roots of
Hindu Astronomy were not planted in the country after either Chaldeans
transmitted computational knowledge about eclipses or Greeks introduced
their solar zodiac and planetary periods. While the work of Varahamihira
definitely shows foreign influence, nothing is noticeable in the text of
Parasaratantra that was available to him in 6™ century at Ujjain, to his
Kashmirian commentator Utpala in 10% century and o Ballalasena, the
King of Mithila as late as 12* century CE.

As I collected more and more information about natural events
described in ancient literature it became clear that right from Vedic times
we have had a legacy of observing and interpreting natural events however
archaic and unintelligible it might be now. Parasaratantra represents a
branch of original knowledge on astronomy and other positive sciences.
The origin of this school, based on internal evidences, can be traced back
to 14"-12 Century BCE. This date, glaringly at variance from the history
F)f India as taught in our schools and colleges by mainstream historians and
indologists, fuelled my curiousity to verify this chronological marker by
methods of archaeo-astronomy. It motivated me to compile the statements
of Parasara and subject them to a reality check. The present book is the
result of such an exercise carried out over the last several years.

. .Coqlpilation of a Sanskrit text from different sources separated widely
In time is a daunting task and I was quite hesitant to publicize my studies.
But the constant encouragement | received from Dr. S.Y.Wakankar, while
he was my colleague at Jain University as Professor for a period of two-
and-a-quarter years, provided me with the confidence to bring out the
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Pardsaratantra text in book form. Prof. Wakankar not only helped me
with difficult Sanskrit passages but also kindly read through different
versions of my manuscript suggesting corrections and improvements. [ am
thankful to him for his invaluable support culminating with his Sanskrit
foreword to the book.

Dr. B. V. Subbarayappa is the doyen of science historians in India.
It has been my privilege to meet him often to discuss the subject of
ancient Indian astronomy. He found time to read through my preliminary
manuscript and suggested several improvements. Further, acceding to
my request Dr. Subbarayappa has written a scholarly foreword to the
book which highlights the importance of tracing history of astronomy
and other sciences in ancient India starting from Vedic times, without
preconceived notions and prejudice. I am grateful to him for his advice
and encouragement.

Sri V.H. Sateeshkumar presently pursuing his doctoral degree in
Astrophysics at Baylor University, USA has been a constant source of
enthusiasm. When he was here at the Jain University, almost every day
we used to discuss astronomy, both modern and ancient, and how it has
enriched Indian culture. He has read several chapters of this book and
offered useful comments for improvement.

My stay with Jain University after retiring from the Indian Institute
of Science has been pleasant. Dr. Chenraj Roychand, President, Jain
University Trust, is a great patron of learning. He has fully supported me
in developing the Center for Disaster Mitigation and also has encouraged
me to initiate studies on Indian knowledge traditions. He recognizes the
importance of bridging the divide that exists in the country between the
ancient indigenous intellectual schools and the more recent western type
university education. When I showed him the manuscript of my book,
he offered to get the work published by the Jain University Press. [ am
indebted to Dr. Roychand for his continued support and encouragement.

It has been a nice experience to work with the staff of the Jain
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University publication unit. Notwithstanding the difficulties faced in
combining the text in different scripts and styles with tables and figures,
they have handled the book professionally with great care. They have
cooperated with me beyond my expectations in planning, designing and
bringing out the book on time. My thanks are due to every one of the JUP

staff.

The book is in Sanskrit though, in line with such technical literature,
the text may not be following rules of grammar strictly. However, anyone
with a working knowledge of the language would be able to follow the
original without difficulty. If younger scholars in our Sanskrit universities
derive inspiration from this book to extend their horizon of study beyond
the beaten track I consider my efforts amply rewarded. The working
translation and notes are aimed at the general reader who likes to know
about positive sciences, particularly astronomy, cultivated in India long
before the advent of Mahavira and Buddha, two well known historical
personalities belonging to the middle of the first millennium BCE. I hope
scientists, indologists, historians and culture enthusiasts exploring the
evolution of Indian intellectual traditions and concepts rather than just the

chronology of kings and wars will find themselves on common ground in
this book Parasaratantra.

R.N.Iyengar
Jain University, Bangalore

Deepavali 2013 (RN.Iyengar@jainuniversity.ac.in)

XVIII



Abbrevations

AS Adbhuta Sagara, Adbhutasagara
Asv. Sr. Si. Agvalayana Srauta Siitra

AVP Atharva-veda-parisista, Atharvavedaparisista
BCE Before Common Era (same as BC)
BPH Brhat Parasara Horasastra

BS Brhat Samhita, Brhatsamhita

c Circa

CE Commeon Era (same as AD)

Cent. Century

[THS Indian Journal of History of Science
INSA Indian National Science Academy
Kau. St. Kausika Siitra

Ka. S Kathaka Samhita

K.K.§ Kapisthala Katha Samhita

MAU Maitrayani Aranyaka Upanisad (same as MaitrT Upanisad)
MB Mahabharata

MS Maitrayani Sambhita

PT Parasaratantra

RV gveda

Tai. Ara. Taittirfya Aranyaka

Tai. Br. TaittirTya Brahmana

Tai. Sam. TaittirTya Samhita

VI Vedanga Jyotisa of Lagadha

Note to the reader:

Due to software dependent type setting of the Sanskrit text, line justification becomes difficult
with long composite words as depicted in the source books. Hence, in some places where sandhi
is optional the words are resolved such that the preceding word ends with either the anusvara or
the ardhaksara @ when the succeeding word starts with a vowel. Where the words can not be
broken hyphens are used to indicate continuation.

Examples for astronomical negative years:

Year -1500=1499 BCE; 1350BCE= Year -1351
Year -1200=1199 BCE; 1400BCE= Year -1399
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Introduction

India, home to one of the most ancient surviving civilizations, naturally
has a long tradition of science and technology. This covers such diverse
fields as Astronomy, Architecture, Agriculture, Mathematics, Medicine,
Metallurgy, and Music to name only a few. History of Science and
Technology in India is a well researched field. There are many publications
covering the historical development of some of the above mentioned
subjects in concept and in practice starting from the most ancient available
literary source, namely, the Rgveda. Among these, perhaps astronomy
takes the lead in terms of the number of books and papers written. This

Is not surprising, since the number of ancient source books available on
astronomy is very large'.

Dikshif?, 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 roughly be
translated as mathematical or computational astronomy. The content,
outreach and limitations of siddhantic astronomy are well known, with
numerous texts starting roughly from the early centuries of the Common
Era (CE). A typical feature of the siddhanta texts is their postulation of
g long period of time called kalpa in which planets are taken to execute
integral number of revolutions. These texts contain long chapters on eclipse
calculation along scientific lines discarding the legend of an extraneous

1 B.V.Subbarayappa, The Tradition of Astr ] 1
plliar > onomy in India, vol. IV, pt.4. P} =
Studies in Civilization, 2008, N.Delhi. . HEA N

2 S.B.Dikshit, Bhdratiya Jyotisa Sastra, (Vol.l and IT) Gowt. of India Press, 1969, Calcutta.
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dark planet Ra@hu causing solar and lunar eclipses. Samhita texts written
in the same period knew about comets and meteors by their generic name
ketu and ulka respectively, but comets were thought to be not amenable
for computation. Varahamihira in his Brhatsamhita (BS) clearly takes ketu
as comet only. He also concedes that he is writing what his predecessors
Parasara, Vrddhagarga and others had said about comets.

Rihu and Ketu

Sastry and Sarma, the learned editors of the Panicasiddhantika of
Varihamihira, point out that the Paulisa-siddhanta denotes the two lunar
nodes as Rahu s-head and Rahu s-tail, both being Rahu, the eclipse causer
as per the older tradition of the puranas®. In the astronomical texts, pata
was the standard word for the nodes. Gradually, the science of eclipses
as it diffused to the lay public got overlapped with the mystical concepts
of Rahu the dark planet to be equated with the ascending node of Moon.
Since there are two nodes and eclipses are possible near either of them,
the confusing practice of naming the descending node as ketu arose. Since
the nodes are 180 degrees apart, in recent centuries, due to popularity of
horoscope astrology, the above nomenclature has been accepted as valid
by several sections of the society that derive inspiration from Sanskrit
literature. This has gone to the extent of using the ancient realistic
synonyms of ketu, such as sikhi (one with a tuft) and kesi (hairy) with the
invisible lunar node. Sastry and Sarma rightly point out “...there is no
authority in astronomical works or pur@nas to bring in ketu here.”

Nilakantha (18" Cent. CE) in his famous gloss on the Mahabharata
(MB) interprets almost all the astronomical verses of the epic as being
astrological. In one place, where a white object is said to be near star Citra
(Spica), he interprets this object as ketu’. Further, surprisingly he explains
the original statements as indicating that Rahu and Ketu, who, according
to him, should always be 180°apart, were stationed in the same sign during

3 Paiica-siddhantika of Varahamihira (Ed. & Transl.) T.S.K.Sastry and K.V.Sarma, PPST
Foundn., Madras 1993,

4 sveto grahal tatha citram samatikramya tisthati]| (MB. Bhi.P. 3.11)
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the Great War®. This implies that the ascending and descending nodes had
coalesced, which by no stretch of imagination can be taken as a rationa]
interpretation of the original verse of the Great Epic.

Max Mueller while translating the Maitrayani Aranyaka Upanisad
(MAU 7.6) of the Krsna Yajurveda takes the words Rahu and Ketu as
the ascending and descending lunar nodes®. This wrong translation alleges
existence of the knowledge of lunar nodes in MAU pre-empting proper
dating of its contents since the concept of Moon’s orbit intersecting the
ecliptic at two imaginary points in space is evidenced only in Sanskrit
astronomy texts appearing at the begining of the Common Era.

The Atharvana Veda has a prayer for the celestial objects the Sun,
the Moon, the planets, Rahu, the dhiimaketu and meteors”. But Macdonell
and Keith describe the word dhiimaketu as ‘smoke bannered’ an epithet of
death®. This meaning has to be rejected in the overall context of a * peace
hymn’ to personified celestial objects.

Neugebauer, a renowned historian of astronomy, in a short note
investigated the background of the Islamic pseudo-planet or comet A/-kaid
for which an ancient table of motion from Byzantine literature is available
in the Vatican library®, He points out how the word kaid has been correctly
traced to the Hindu ketu on linguistic grounds by some, but mistakenly
translated as the descending lunar node. The above table actually refers
to a comet, with a stated period of 144 years, observed probably in 722

5 h:r:m}l-ah param hi sangramarambhah tatra tulastham arkam rahwrupaiti| tadeva sveto
&ra s Ketuh citram atikramari Svatyadau vartate| nityam samasaptakasthau rahu-ketic idanim
ekarasigatay mahg anigst

a siicakau iti bhavah|| (Nilakantha in hi T
MB, Gita Press Edition) h| ( antha in his commentary on Bhi. P, 3.11.

6 “Sani (Saturn), Rahy and Ketu (the ascending and descending nodes), the serpents, Rakshas,

Yakshas, men, birds, sarabhas, elephants, &c.— these rise below;..." Sacred Books of the East;
The Upanishads Vol.2, (Transl) Max Mueller. 1888,

T Samno grahah candramasah Samadityasea rahung

et o | $amneo mryurdhivmaken...,

8 A.A. Mcdonel| and A B Keith, Jedic Index

of Names and Subjects, Vol.1, 1912, London.
9 O.Neugcbaucr,

Notes on Al-kaid, ] American Oriental Soc, V.77, 3, 1957 pp.211-215.
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CE near about the vernal equinox. This object has not been yet identified
by modern astronomy, but there is no basis to treat this as the invisible
descending lunar node.

The above examples should suffice to demonstrate that the historical
roots of Indian Astronomy can hardly be understood without investigating
ancient concepts and theories about the eclipse causer Ra/u and the comet
Ketu. Surprisingly traditional scholars, historians of science and modern
astronomers have generally ignored Indian comet observations as non-
existent and blindly interpreted ketu as the descending node, leading to
conclusions that are at times glaringly absurd.

For the pre-siddhantic period of Indian Astronomy we have only one
published text namely, Lagadha’s Vedargajyotisa' (VJ). 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 tantra
or samhitd, containing astronomical information, authored by Parasara,
Vrddhagarga and others should have existed in the pre-siddhantic period"'.
These were preserved through oral tradition over a period of time before
someone recorded them in script form. Unfortunately copies of the texts of
these authors are not available in their original form, except for quotations
by later authors. Between Parasara and Vrddhagarga, the former is more
interesting since his statements are in prose. Vrddhagarga in verse follows
Paraéara closely with some important additional information. Al-beruni
in the 11% century knew about the ancient Hindu astronomer Parasara and
his samhita’?. Varahamihira in his Brhatsamhita (8.8-13) while describing
the motion of Mercury attests Parasara and Parasaratantra by name.
But nowhere has he literally quoted the original tantra even though in
many places he has repeated the opinions of Parasara including visibility
numbers for Mercury. Hence in the interest of tracing the history of Indian
astronomy it becomes necessary to find out what was known to Parasara

10 Vedarga Jvotisa (Ed. & Transl.) T.S.K. Sastry and K.V.Sarma, INSA, 1984, N.Delhi.
Il S.R.Das, Scope and Development of Indian Astronomy, Osiris, 2, 1936, pp. 197-219
12 E.C.Sachau, Alberuni's India, (English Transl.) 1910, London.
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several centuries before Varahamihira who lived at Ujjain in 6™ century CE,
Fortunately, there are reliable sources from which we can reconstruct, in
part, the text of Parasara. These are in the form of long quotations contained
in the commentaries of Utpala (10" Cent.) and Bhaskarayogi (13" Cent.)
on the Brhatsamhita (BS) and the encyclopedic text Adbhutasagara (AS)
started Ey Ballalasena but completed by his son Laksmanasena (11-]12%
Cent.). Parasara’s text is in prose a literary form rare in Sanskrit. Many of
his sentences end with the word it/ similar to the prose of Vedic Brahmana

texts.

William Jones, the famed discoverer of Sanskrit and its grammar for
the Europeans and founder of the Asiatic Society in 18" century, published
an essay on Indian chronology". He wrote referring to the commentary
on BS by Utpala: “We come now to the commentary, which contains
information of the greatest importance. By former Sastras are meant, says
Bhattotpala, the books of Parasara and of other Munis; and he then cites
Jrom the Parasara Samhita, the Jollowing passage, which is in modulated
prose and in a style much resembling that of the Vedas.” Since there
1S no reason to disbelieve this statement, it follows Jones had access to
a manuscript of Utpala’s commentary on BS containing some sentences
attributed to Parasara marked with Vedic modulation marks. This implies
Parasara’s text would be carrying information belonging to a period more
ancient than Yaska’s Nirukta, Vedic Siitras and Panini’s grammar. It could
be older than some of the Upanisads too. As the original manuscript to
which Jones had access is not available for our scrutiny, existence of an
accented text in Vedic format needs to be verified with the help of authentic
old manuscripts. The specific passage which Jones cites indeed contains
information of the greatest importance and will be discussed later.

Parasaratantra (PT)

The Census of Manuscripts on Exact Sciences in Sanskrit, by Pingree

lists apout.ten individual titles attributed to Parasara with copies spread
over libraries in India and abroad. Till

e

13" W.Jones, 4 Supplement to the Essay on Indian Chronology, Asiatick Researches, 1790: v, 2b, pp. 391403,
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all available manuscripts and prepares a critical edition of the prose text,
we have to be satisfied with what little of Parasaratantra, sometimes
denoted as Pardsarasamhita, is available as quotations reported by
Utpala (also known as Bhattotpala), Ballalasena and Bhaskarayogl. The
present effort is limited to combine and compile the available information
into a single text. There is a published text called Parasarasmrti
concerned with dharmasastra. There is also a Parasarasamhita which
is a Pancaratragama text having nothing in common with the present
compilation. Hence to avoid possible confusion the present reconstructed
text is called Parasaratantra and abbreviated as PT.

Three published sources are available for compiling the statements
attributed to Parasara. These are;

i) Commentary of Utpala edited by K. C. Dvivedi (Brhat Samhita of
Varaha Mihira with Sanskrit commentary; Sampurnananda Sanskrit
University, Varanasi. 1996).

il) The Adbhutasagara edited by Muralidhar Jha (Addbhuta Sagara of
Ballala Sena, Sanskrit Text, Prabhakari & Co, Benares Cantt, 1905).

iii) Commentary of Bhaskarayogt edited by K.V.Sarma (Brhat Samhita
of Varaha Mihira with the commentary Utpala-parimala of Yogisvara;
Rashtriya Sanskrit Sansthan, N.Delhi 2007).

The Brhatsamhita (BS) is well known as a compilation of knowledge
about positive sciences in India prevalent during the time of Varahamihira.
Adbhutasagara (AS) is a compilation, specifically focusing on anomalous
phenomena. Ballalasena the author of this book is well known to Indian
history". Ballalasena, originally from Karnataka in South India, was a
king ruling at Mithila in the Bihar-Bengal region of India'®. He collected
information on anomalous happenings from available sources and named

14 R.C.Majumdar, The Chronology of the Sena Kings, J. Asiatic Society of Bengal vol.17, 1921 pp.7-16
15 C.P.N.Sinha Mithila under the Karndtas, Janaki Prakashan, 1979, Patna.
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his book aptly Adbhutasdgara or the Ocean of Wonders. His primary
intention was to bring in one place scientific information, legends and
religious beliefs prevalent during his time about rare and anomalous natura]
events. He mostly repeats the statements of his predecessors Varahamihira,
Vrddhagarga, Garga, Asita, Devala, Atharvamuni, Parasara and others. The
book of AS has three sections, classified into celestial (divya), atmospheric
(antariksa) and terrestrial (bhauma) anomalies (uipata). Among the authors
quoted by Ballalasena, Parasara and his prose text attracts our attention,
A comparison of these quotations with the commentaries of Utpala (10t
Cent.) and Bhaskarayogf (13" Cent.) clearly brings out that the unique
prose text PT of Parasara was widely known in India till at least ]3™-
14" century CE through authentic palm leaf manuscripts. The available
quotations of Parasara preserve reference to naksatra as the background
for observing the sky. The seasons are indicated conspicuously in terms
of naksatra divisions without invoking the twelve zodiacal signs or Rasi
of siddhantic astronomers. Another remarkable feature of PT is its list
of twenty six comets with year numbers. It also has long chapters on
occultation of stars, astral-geography, earthquakes and rainfall. Thus, PT
is a treatise on natural sciences as cultivated in ancient India long before
Varahamihira wrote his more famous Brhatsamhita.

Brhat Parasara Horasastra (BPH)

A Sanskrit work of the above name is available in print as a text on
Indian astrology. This work written in verse form has no similarities or
textual connections with PT. The contents of the two books appear to be
mutually exclusive, except in prescribing religious rites to be done to
reduce purported ill effects of celestial bodies under particular conditions.

3

IS, priests, geographical regions and ethnic
g_l"OUps of greater India. PT has statements about Janma-rksa or the
birth-star of a person getting afflicted visibly by other celestial objects.
It characterizes the birth-star in termg of five other stars called karma,
sarighatika, samudayika, vainasika, and manasq placed at certain intervals.
It also prescribes rituals for mitigating ill effects of visible afflictions of
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these stars. Thus, some form of natal astrology was practiced in the pre-
horoscope period by the followers of PT. It is possible that this model
was enlarged by others to develop Hindu horoscope astrology based
on the time of birth, planetary positions, the lunar nodes and attribute a
formal treatise on the subject to Parasara who would have been famous
as naksatra-darsa, literally a star-seer, a phrase already known to ancient
Vedic texts. Interesting information that we get from the smyti and the
BPH attributed to Parasara is that Rahu is the eclipse causer for both Sun
and Moon. In Chapter 91 of BPH titled Grahana-jata-santi, describing
rites for a person born on an eclipse day, it is only Ra@hu that finds mention.
This text contains interpretation of horoscopes which is not even hinted at
in PT. Viddha Parasaryam is again a text on astrology. A part of this work
in published form is available in Telugu script'®. Comparison of this text
with BPH shows that the two are identical except for minor variations.
BPH discusses the creation of planets, but the description is similar to that
in Paiicaratragama texts except for a vague relation with PT when BPH
identifies the first avatara of Visnu, namely, the Fish (during the Floods)
as coming from Kefu, the Comet. Hence the possibility of Parasara, the
originator of PT and the author of the BPH being the same is unlikely.

Parasarasiddhanta

The Pardsarasiddhanta is a text on astronomy, traditionally included
among the eighteen siddhanta texts, even though Varahamihira does not
refer to such a siddhanta. Is it possible that the Parasaratantra known to
Varahamihira contained basic elements that were later incorporated into a
corresponding siddhanta? This is likely, but without further comparison
with the Pardsarasiddhanta presently available only in manuscript
libraries, no definite conclusion is possible.

Identity of Parasara

Texts on medicine and agriculture besides astronomy and astrology are
attributed to Parasara. Hence it is natural to wonder about the identity of
our author. As is typical of ancient Indian authors, the identity of Parasara

16 Vrddha-parasaryam; Dasa-bhukti-phala-candrika; (Ed.) N.Venkatasubba Shastri, Sarasvati Vilas
Press, Chennai, 1887.
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who composed or stated the fantra standing in his name is not known.
It is likely there were several persons belonging to different generations
identified by the same family name. However, it may be noted here that
the most famous Parasara was the father of Krsna-dvaipayana Vyisa
the renowned author of the Mahabharata. The Mahabhzrata knows this
Parasara well but also mentions another Parasara in a group of Nagas
which word most probably refers to an ethnic group'’.

The Vispu-purana, a highly respected ancient Indian text. is
traditionally considered to be the work of Paradara the father of Vyasa.
This purana does contain interesting astronomical information. But textual
evidences are not strong enough to equate the author of PT with the author
of the Visnu-purana or to establish firm correlation between the two texts.
There is a text by the name Parasara-upa-purana, considered a subsidiary
purana outside the recognized eighteen puranas. This is a religious text
propounding devotion to Siva, with no astronomical content,

Vedic literature knows Parasara as the grandson of Vasistha the
composer of the seventh mandala of the Rgveda. Parasara is specifically
mentioned by name along with Vasistha in the verse (RV 7.18.21)
celebrating the victory of King Sudasa. The explanation of the word
Parasara, as can be understood from the Nirukta, is that he was the son
91" an aged person'®, This refers to the Vedic legend according to which,
Sakti, the father of Parasara, was killed when the latter was Very young.

already aged and dye to this reason, the boy was said to have acquired
the name Paragara, The hame appears again in the verse (RV 7.124.21)
v\there the Nirukta mentions that the word can refer to Indra also, who
kills demons in hundreds. As per Vedic tradition Parasara, son of Sakti,
Wwas the composer of nine hymns (Rv 1.65-1.73) in the first mandala and
fourteen verses (RV9.97.3 1-44) in the 9t mandala of the Rgveda. Outside

e Al

| el . 2 el
T parasa astarunako .J?rm_u.skandhmfmharm;n[:[m naga mava brahman kirtitalh kivtivardhanah|
(MB.1.52.17-18)

18 parasarah Parasivnasya vasisthasya Sthavirasya Jajie || Nirukta (6.30)
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the Rgveda the name occurs in the list of Vedic teachers of the Kauthuma
branch of the Samaveda. Aurasa, Paragara. Bhagavitti were the sons of
Kuthumi and students of Pauspaji. The Srauta Sitras list Paragara also as
a clan or gotra name". In fact, Parasara is a family (gotra) name prevalent
to this day in many parts of India. Hence it is reasonable to surmise that
the primary author of PT should have been a descendent in the line of the
Rgvedic Parasdara.

Date of Parasara of PT Tradition

The above discussion points out that no special personal characteristics
can be detected for the author of the text under study. Hence the PT
text need not be taken to be by a single author belonging to a particular
period. It follows, any statement about the date of astronomer Parasara
should be taken as the traceable initial period of the oral tradition of
Parasaratanira, same as that of its originator, but not of the text PT fixed
in script. Nevertheless, in delineating the historical development of Hindu
astronomy the importance of the initial date of PT tradition is too precious
to be ignored. The earliest person to investigate the date of Paradara was
William Jones suggesting 1180 BCE as the likely date®’. However, Wilford
mentions that as per Davis, Parasara lived around 1390 BCE?'. Scholars
such as Elphinstone®, Prichard® and Brennand writing on History of India
in the 19" century highlighted the above chronological information in their
monographs. But, with the advent of the Aryan Invasion (Immigration)
Theory spearheaded by German linguists, the situation changed. As main
stream Sanskrit scholars, indologists and Indian historians patronized this
not rigourously verifiable Eurocentric linguistic approach for deciding
chronology, the above scientific astronomical date markers got relegated
to the background without valid explanations. Thus, Pingree a scholar who

19 parasaranam vasistha-$daktya-pardsarya iti || (Asvaliyana Srauta Sitra 12.15)

20 f£in. 13; on p. 24 and Letters of Sir William Jones to the late Samuel Davis, Esq., F.R.S., from
1785 to 1794. Trans. Roy. Asiatic Society of Great Britain and Ireland. 3.1, 1831, pp.1-31.

F.Wilford, On the Chronology of the Hindus, Asiatic Researches; 1797, p 288.

5]

(2o
(35 ]

M. Elphinstone, The History of India, Vol.l; 1841, London
J.C.Prichard, Physical History of Mankind, Vol. IV, 1844, London

(5]
L]

24 W.Brennand, Hindu Astronomy; 1896. London
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has contributed significantly to studies on history of Indian ast1'01?omlca]

literature dismisses without any critical analysis, works ascribed to
1923

Parasara as omen texts borrowed from Mesopotamia®.

Before proceeding further, it would be worlhwhi]»e to .review
statements from ancient sources that refer to changes in time. First we
note that Varahamihira in BS (3.1) mentions that it is said in arzcicm
treatises that the southern sojourn of Sun started at the middle of 4s/esa
(C-Hydrae) while the northern course started at the begi nn.ing of Dlmni.sj.fra
(B-Delphini). Both Utpala and Bhaskarayogi in their commentaries
attribute the above statement to Parasara even though BS does not
explicitly say so. However, BS explains how to identify the star position
at the time of the solstices. Varahamihira living in the 6" century mentions
that during his time the summer solstice started at the third quarter of
star Punarvasii (B-Geminorum) and not at the middle point of ASlesa.
Such changes in the observed naksatra positions at solstices occur due to
precession of the rotational axis of Earth, which information can be used
for dating. It is however known that the division of the ecliptic in terms of
the naksatras has some ambiguity. In the most ancient times the division
was in terms of specific visible single or clustered stars. Vedangajyotisa
(V) promoted twenty seven equal divisions which contained the most
prominent visible stars on either side of the ecliptic as recognized by the
antecedent Vedic Samhita and Brahmana culture. Identification of some of
the prominent naksatras like Kyttika, Rohini, Magha, Citra, Svati, Visakhe
are non-controversial. But even for 3 famous star like Dhanistha, which of
the four or five in the Delphini cluster has to be chosen as Dhanistha has not
been unanimously settled. Thus the visible 27 naksarras (voga-tara) with
specific names and their €ponymous divisions are not devoid of con troversy.
This underlines the approximations in the dates based on statements about
visibility of background stars, Nevertheless it would be interesting to see

other sources, Fortunately useful data js available in the BS and the AS
whose authors lived in historical times within well constrained dates.

e naree, Jyoihddsira in “A History of ndian Literaure” (Ed. J. Gonda) Vol V1, Fac4,
1981, Wiesbade
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Let us consider the second chapter of the AS where the position
of solstices as stated in the BS is given along with positions observed
at its own time. The summer solstice point had shifted, as observed by
Ballalasena, from the third quarter of star Punarvasii to the beginning of
Punarvasi’. This amounts to a precession of 9-10 degrees indicating a time
difference of 648-720 years at the rate of 72 years per degree. Allowing
for inaccuracies of naked eye observations the above report in AS is quite
reliable. We know from other evidences that Varahamihira’s life time was
505-587 CE whereas Ballalasena started his AS text in 1168 CE but the
work had to be completed by his son Laksmanasena who reigned during
1178-1206 CE. This example indicates that both Varahamihra and the
Sena kings knew the same star as Punarvasii and identified the division in
the same way. For much older observations the error in dating could be of
the order of £200 years.

Utpala and Ballalasena quote Parasara stating the six seasons in terms
of the position of Sun in the different naksatra segments. Four-and-half
naksatra length makes a season. This is same as the measure of a season
in the VJ. The winter season sisira-rtu started with Sun and Moon at the
beginning of star division Sravistha also known as Dhanistha. Grisma
started when Sun was at the middle of 4s/esa. Parasara describes the solar
zodiac in terms of the six Indian seasons, each of two months duration.
He upholds the equal division of the 27 naksatras, similar to that of VJ
of Lagadha. 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 VI, which is a well discussed topic. From the
time of BS which may be taken as 530 CE when the winter solstice was
at the first quarter of star Uttarasadha (o-Sagittari) to the stated era of PT,
the precession amounts to one and three-fourth naksatra length, equal to
23920’. In the Vedic texts not all the naksatras were counted to be single.
The name Sravistha (Dhanistha) refers to a cluster of five stars and the two
Asadha are made up of eight stars. Hence, there is room for the precession

26 idanim tad visamvadad ayanam daksinam raveh| bhavet punarvasoradau
visvadavuttarayanam|| (AS. Sirvadblunavartial)
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to be in excess by another three degrees. This is the argument presented by
Sastry and Sarma for fixing the date of VJ. As per this analysis, not only
VJ but also Parasara’s season statement has to be assigned to 1150-1370
BCE. This is almost same as what Jones and Davis had concluded two
centuries before the above critical edition of VJ by Sastry and Sarma was
published in 1984 by the Indian National Science Academy.

In Chapter3, we present a new method of estimating the period of
Parasara, compatible with his season zodiac, independent of Varahamihira’s
statement about solstices.

Ancient Indian tradition has left chronological signatures through
such shifts in season markers either directly or figuratively. The above
remote dating for the start of the tradition of PT brings up the question of
its connection to the VI and the still older Vedas. The former is a calendar
with no statements about planets, eclipses and comets. In contrast PT
is silent on the calendar but has several interesting things to say about
planets, eclipses and comets, The relation of PT to the older Vedic texts
is yet to be investigated systematically. At present, a relative chronology
between PT and the Maitrayani ,frm}yaka Upanisad (MAU; also knows as
Maitri Upanisad) can be established. There is a hymn in MAU indicating
that the winter solstice started at the middle of the Sravistha naksatra®’.
This leads to an interval of 400-500 years between the observations of MAU
and PT. Since the MAU oral tradition has a mark of being more ancient it
fm'ghl h‘ave had some influence on PT. Significantly this aranyaka makes an
Interesting observation aboyt drifting of Dhruva the Pole Star (MAU 1.4).

It is to be noted that pT also contains a statement that the shifting of
the solstice points with Tespect to the stars is anomalous. Specifically it is
stated “if Sun goes north without reaching the end point of Sravana or £0¢cs
south without reaching the midpoin of Aslesa, it causes great fe;ar". Such
an observation would have been possible after a few generations from the
start of the PT tradition ¢ 1400 BCE. This indicates that the available PT

27 vatsaraj 7
AT mm‘qs_pﬂ agneyvamardh . = - . . = o
i gne)y dhamardham Yarimamaghadyam sravisthardham agnevam

nena utkramenq sarpadyam Sravisthardhantam soumyam...|| (MAU 6. 14)
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text might have been edited by transmitters with additions and alterations
possibly suited to their times. However, this statement also reinforces the
VI tradition of winter solstice coinciding with the end point of Sravana,
same as the starting point of Sravistha, as the accepted normal pattern for
the school of Parasara. Hence it is reasonable to infer that PT contains
concepts and models of the broad discipline of VJ or Vedic astronomy,
of which the calendar part of Lagadha had more followers as it had better
practical application in timing Vedic rituals.

Scientific Content of PT

The original text of Parasara should have been the model of a Samhita
for others, including Varahamihira, to follow. There are Samhita texts
attributed to Vrddhagarga, Garga, Narada, Atharva and others. All these
compositions are in verse form in contrast to PT in prose. PT represents
the most ancient Indian tradition on astronomy referring to planets,
eclipses and comets in matter-of-fact language. PT contains chapters on
carthquakes, rainfall, meteors and a few other topics of general interest.
Natural events were observed and classified as celestial, atmospheric and
terrestrial. Some type of normal state for an event was arrived at by direct
observations or by inherited tradition. Deviation from this normal state was
considered a precursor for prognostication of good or bad effects on earth.
This type of empirical approach is in vogue even to this day, although in a
better statistically quantified fashion, for forecasting seasonal atmospheric
conditions based on antecedent anomalies.

Meaning of Graha

It is customary to translate the Sanskrit word graha as planet in English.
It is also common practice in astronomy to discriminate planets from
comets. However in ancient Indian parlance both were known by the
generic word graha. In fact eclipses were also supposed to be due to Rahu-
graha. The word graha is rich with nuances important for understanding
the scientific naturalism behind PT. Eclipses were denoted popularly by
the word grahanam and this nomenclature continues to this day. The
meaning of this word is similar to grasping; grabbing; capturing; seizing;
holding. Thus the dark object R@hu who could grasp and cover Sun and
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Moon was a graha. Comets could make stars look hazy or eclipsed. It
appears some comet apparition in the most ancient period of Indian history
obscured Sun and/or Moon, the memory of which made Ketu a graha. PT
states that a graha called Tvasta can cover Sun and Moon at odd times.
Vedas consider naksatras to be the abode of deities® and hence occultation
of stars distributed along the ecliptic was an event of importance. This
eminently qualifies Moon to be a graha. The reason for denoting Sun as
graha can be understood from the Vedic model described in the Aitareya
Brahmana (40.5). As per this, Moon enters Sun at amavasyd, and later
comes out of Sun. The technical word for planet in siddhantic astronomy
is tara-graha. These were counted as five and hence paica-tara-graha
is a standard phrase referring to the well known five planets. We see that
like Sun, Moon, Rahu and Ketu the five planets were also called graha,
since stars can get occulted by them, PT devotes considerable space for
afflictions that includes occultation of stars and their purported effects on
people. Thus the knowledge of planets in India would have arisen out of
constant observation of naksatras and their obscuration by other celestial
objects which acquired the generic name graha. The total number of
grahas which lay hold on other celestial objects would be nine, known
as navagraha. Atharva Veda Parisista (AVP) makes this explicit as Sun,

Moon, the five planets, Réihu the eclipse causer and the ninth as the comet
Dhitmaketi?’.

Planets

Identity of the planets with their names should have been inherited by PT
from the older Vedic tradition prevalent at its time. Previously we have seen
that the MAU has signatures of 1600-] 800 BCE. It cites Sani-rahu-ketu as
celestial objects in a Sequence (MAU 7.6). This is an instance in a Vedic

e Wl

28 devagrha vai naksatranil| Tai.Rr. (1.5.2.6)

29 navamaseaiva Vijiieyo dbr‘imakemrmahr?gmimi:l| (AVP 52.12.])

34



Moon and Rahu, the five planets are named Bhauma. Budha, Brhaspati,
Sukra and Sanaiscara. As is known planets are not easily identifiable in
the earlier Vedic texts. But the Kathaka Brahmana, a traditionally accented
Vedic text belonging to the Katha branch of the Yajurveda states all the
above planets with the same names in the grahesti rites®. It knows Saturn
as Saura which of course matches with its origin-legend as described in
PT.

PT knows clearly that planets become invisible as they travel in the
firmament against the background of fixed stars. The visible movement
of all the planets is described verbally in detail. Paragara knew visibility
numbers for planets with the exception of Mars. As per PT the visibility
of Venus in the east is for 270 days followed by an average invisibility of
68 days. Similarly in the west visibility of Venus is for 240 days followed
by 13 days of invisibility on an average. Thus the Venus cycle, on average,
according to Parasara is of 591 days. As per modern astronomy it is known
that Venus as a 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 (solar). Since
in ancient India counting in terms of tithi was common, PT might have
reported Venus numbers in terms of tithis. In such a case 591 tithis are
actually equal to 582 (solar) days which is a very accurate number. The
visibility of the planet depends sensitively on several parameters and
hence the synodic period implied by Parasara, even if it were to be 591
days, is a remarkable observational result. The visibility numbers given by
Parasara for Mercury are reported in BS but criticized as being incorrect
as per computations. Obviously Varahamihira and his commentator Utpala
followed basic siddhantic parameters of ahargana, kaliyuga, kalpa and
integral number of revolutions of planets to come to the conclusion that
Parasara’s numbers were wrong. However it is possible that the reported
periods of visibility and numbers were valid for some particular latitude
after allowing for observational inaccuracies. This question is to be studied

30 Karhaka Samkalana, Edited with notes by Suryakanta, Lahore 1943; ML Publns.1981, N.Delhi.
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from the perspective of modern astronomy before accepting or rejecting
the above criticism. For Jupiter the movement is stated as tW(_)-and—quarter
naksatra in a year. For Saturn, the stated period is twcnty—c:ght years for
covén’ng twenty-seven stars. About Mars, no numbers are available except
verbally classifying its retrograde motion under several heads.

Agastya the Rsi and the star

The sage Agastya is known to Indian cultural history from the Rgvedic
period. He and the Saptarsi (Seven Sages) are considered the originators
of the gotra system to which all Hindus owing allegiance to Vedas trace
their lineage’'. Like the seven Vedic seers getting identified with the
constellation Saptarsi-mandala (U.Major), Agastya is identified with
the southern star Canopus. This has remained an unbroken astronomical
tradition of historical significance. Legends about Agastya abound in the
Vedic, Puranic, classical Sanskrit and Tamil literature, some of which
contain interesting astronomical information also. The belief that great
sages after their worldly sojourn remain as celestial beings, that is stars, is
a tradition going back to Vedic times. For example the Taittiriya Aranyaka
declares that the Seven Sages and Agastya live with the naksatras®.
Abhyankar has carried out a preliminary analysis of the visibility of
Canopus in ancient India, As per his study, Canopus would have appeared

as a bright southern star to Vedic people around Kuruksetra for the first
time in the period 2000-3000 BCE.

The PT text contains the interesting doubt of Kausika, a student of
Parasara, whether the southern star Agastya (Canopus) should be taken
as a planet or as a star. This doubt arose because Agastya was not visible
all through the year like other known stars and such observation was

similar to the familiar behavior of planets such as Venus. However the text

mentions that Agastya became visibje either at the end of the rainy season

31 visvamitro jamadagrr."rb!.:ﬁmrhﬁjo tha gautamaj

i nd latrirvasisthah kasyapa ityete saptaysayah|
saplanam ypsinam agastyastamanam Yadapatya

m tadgotramityacaksatel|(Asv.Sr.Sii: parisista)

32 rsayah saptatrisca yai| sarve trayo agastyasea| naksatraih sar

33 K.D.Abhyankar, Folkio
2005, pp.2174-76.

nhrto ‘vasan|| (Tai.Ara, 1.11.2)

re and Astronomy: Agastya a Sage and a Star. Current Science, 89, 12,
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or at the end of autumn. This of course would not have been possible
unless the two observations differed widely in time for precession to
have come into play or reports should have come from different places
where the Star was seen in different months. It is easy to see that such
real observation is preserved as a fossilized statement in the text redacted
at a later date. The statement of Parasara that star Agastya rose when Sun
was with star Hasta and set when Sun was with star Rohini, 1s a valid
naked eye observation for the Puskara-Kuruksetra region in the period
950-1400 BCE. This point is considered in detail in Chapter 12. The first
visibility of Agastya is considered to be an important religious event to the
present day in the yearly cycle, notably in the northern parts of India. The
later discussions surrounding the heliacal rise of Agastya in the siddhantic
books can be attributed mainly to regional differences in the observations.
BhaskarayogT in his commentary on BS explains that the first visibility
information on Agastya as given in north and south Indian texts differs due
to the latitude of the place of observation.

Eclipses

Eclipses are described under the title R@hucara that is movement of Rahu
said to be a dark object capable of covering Sun and Moon at appropriate
times. More space is devoted to lunar than to solar eclipses. A question
is raised about the regularity or otherwise of eclipses. Lunar eclipses
are said to occur at six months interval which is correct, though not an
exhaustive answer to the question. Solar eclipses are said to occur at a
further interval of five-and-half months. Even though this statement is not
very clear, this seems to be referring to recurrence of solar eclipses at
intervals of twelve synodic months in an eclipse season. The six monthly
cycle of lunar eclipses is reported in the AVP also*. Among the Vedic rites
the darsa-pirnamasa which is intimately linked to lunar cycles, occupies
an important place. Followed by this, the pasiubandha involving animal
sacrifice is to be observed at six monthly intervals. The Taittiriya Samhita
(IL.1.2) metaphorically mentions that the eclipse shadow caused by

34 tatahsatsu tatahsatsu tato adhyardhesu va punah| ardhavarsesu masesu adityasya tato grahahl|
tatahsatsw tatahsatsu trisw varsesu va punahl etavadeva rahostu caramahurmanisinaft || (AYP
53.6-7)
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Svarbhanu is the devapasu or the celestial animal. The Gopatha Brahmana
states that the Aindragni-pasu is obtained at six monthly intervals®. It is
evident there are connections between the ancient Vedic rites, observation
of eclipses and the later PT statement about their periods.

It is known to modern astronomy that four total lunar eclipses called
Tetrad can occur in a row at six months interval known as the Semester, 1t
is also known that such Tetrads are quite frequent in a long era of about 591
years followed by another period of equal length in which they are rare.
Lunar cycles have had deep connections with Vedic rituals not yet fully
investigated. The present writer has studied the number 3339 that appears
twice in the Rgveda as the number of deities (Visvedevah) approaching the
waning Moon in the dark fortnights for drinking soma®’3. This long count
of zithi only in the dark fortnights is equivalent to a period of 6678 tithis
which is equal to eighteen years, the so called Saros mistakenly attributed
to the Chaldeans by historians of astronomy. Siddhantic astronomers must
have known this period of Rahu which would have been prevalent widely as
common knowledge in the society even though its use had been forgotten.
This has prompted Siddhantic astronomy to exhibit great refinement in
eclipse calculations. This sophistication could not have suddenly raised its
head without a long tradition. The missing link between the Vedic theories
and the later Siddhantas is to be found in the PT, AVP and in some of the
Puranas in whatever little amount it i still preserved.

Ancient Indian Comet List

The most interesting and important patt of PT is Ketucara, the chapter
on comets. Apart from providing a classification of comets based on
their purported cosmic origin, a list of 26 comets with names and their
Sequential appearance interyal i years is provided. Some of the comets
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36 4 Pannekoek, Periodicities in lunar eclipses; Proc.Netherlands Acad. Sci,, B, 1951, pp 30-41.

37 R.N.Iyengar Eclipse Period Number 3339 in the Rgveda, 1) HS, 40, 2005, pp.139-152,
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are described in terms of their rise, station, colour, movement and shape.
The list of PT is repeated in almost the same form by Vrddhagarga with
one important addition of a comet called Gadaketu, which he could have
seen during his life time. Vrddhagarga was after Parasara, since he names
one of the sixteen comets of the mrtyu group as parasara. Varahamihira
uses the same list of Parasara and Vrddhagarga but mixes up the order
without giving the year numbers stated by them. Even though Utpala
quoted Par@sara faithfully on comets with their year numbers, he had to
follow the disturbed sequence of BS verses. This led Al-beruni in the 11"
century and Bhat in recent times to arrive at wrong conclusions about
ancient Indian comets®. Fortunately AS preserves the original list in the
proper order and one can easily see that the list starts with a comet after
the Flood and ends with a comet named Dhitmaketu spanning a period of
about 1300 years.

Varahamihira believed that comets were beyond computations and
hence unpredictable. This might have been the reason for BS not retaining
any year number even though both Parasara and Vrddhagarga carefully
stated the interval between the successive comet appearances. Interestingly
Parasara and after him Vrddhagarga theorized that a particular comet can
appear repetitively but may not be at fixed intervals. Parasara (as quoted
by Utpala and Bhaskarayogi) said about the comet Dhumaketu:

aniyata-dik-kala-ripa- varnpa-pramana-samsthano dhiumaketuh..
dasa-ekavimsati-dvisasthi-satadha darsanam icchanti munayah dhiimaketoh||

The smoky-comet (dhiimaketu) has no fixed time, direction,
shape, colour, magnitude and location.....
Sages like to see the dhimaketw in 10, 21, 62 and 100 ways (forms).

Vrddhagarga whom we cannot consider here in detail observed that the
head of a comet is like a star with its tail directed away from the Sun. He

forthright declared

39  Brhat Samhita of Vardha Mihira, (Text with English transl), M.R.Bhat., Motilal Banarsidass,
1981, N.Delhi.
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naksatra-cakram akase yathaiva parivartate|
ketu-cakram tathaivedam akasat parivartatel||

Like the naksatra-wheel repeats (rotates) in the sky, so also the
comet-circle repeats itself out in the sky.

It is intriguing why the above astronomers, in the most ancient period
of Indian history, should have been so keen on comets. Is it possible
that some spectacular celestial events causing distress to human beings
happened in the remote past, the memory of which forced the Vedic people
to observe the sky with special attention?

It was held in several ancient cultures that comets were indicators of
distress. Aristotle (340BCE) argued that comets were a type of fire formed
due to atmospheric processes. He propagated that comets give indications
of storms and disturbances that bring wind and rain. A few centuries
later Seneca (4BC-65CE), wrote a compendium under the title: Natural
Questions dealing with astronomy, meteorology and physical geography,
reflecting mainly Greeco-Roman speculations. Ancient Greeks believed
that comets were due to union of two or more planets. A few believed
that comets were due to whirlwinds. Greeks distinguished three classes of
comets; those in which the flame hangs down like a beard; those that shoot
out hair-like protrusions all around; and those which have a scattered kind
of fire stretched toward an apex. But all the three classes shared a common
characteristic, of being long-haired and hence the Greek name comet.
Seneca expresses a wish that a]] past comets had been recorded and hopes
future generations will find a method to predict the orbits of comets®.
Seneca’s book has chapters on meteors, halos, mock-Sun, earthquakes and

f:omets but there is no relation of any kind, between Paragara and Seneca,
in the treatment of the topics.

Knowledge of comets in India easily goes back to the times of
kgveda. Many of the comets named in PT ag Aruna, Angiras, Ka,

Bt ey L

40 Quaestiones Naturales of Seneca, Translated by J.Clarke, Macmillan & Co. 1910, London.
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Kabandha, Tvasta, Trisikha, Trisiras, Vibhavasu, Visvaripa, Dhiamaketu
carry the names of deities lauded or mentioned in the Rgveda. Since the
Rgveda uses the word ketu more than seventy times, there is a distinct
possibility that some of the Rgvedic celestial deities were visible comets.
This correspondence has been investigated to a limited extent by the
present writer highlighting the need for deeper studies*'. For one of the
ancient comet named Calaketu by Parasara the orbit with the background
naksatra location is available in PT. It is hoped, someone would decipher
this ketu in terms of a comet known to modern astronomy with its probable
date of past appearance.

Even a cursory reading of PT shows that the treatment of comets by
Parasara is unique with no parallels in ancient astronomical literature.
Clearly the comet list and description in PT is of immense importance to
anyone interested in Indian Astronomy. The list has broad chronological
implications, even if the objects can not be identified and accurately dated.
Unfortunately this aspect has been ignored by both traditional and modern
scholars perhaps under the wrong belief that Indian astronomy developed
only after Hindus came in contact with foreigners and that the beginning
of the subject is mainly represented by texts Aryabhatiya, Stryasiddhanta,
Paricasiddhantika among a long list other texts.

Samplava the Flood

The legend of the Great Flood is common to several ancient cultures. In
Indian literature the first clear mention of this event is in the Satapatha
Brahmana, belonging to the Siikla Yajurveda branch. This is popularly
known as Manu's Flood correlated in later literature with the first earthly
descent of Visnu in the form of the Fish known as the matsyavatara.
Brahmana compositions explain the ritual aspects of the antecedent Vedic
texts and hence the above text represents a period later than the Rgveda
and the Yajurveda Samhita. The S‘ataparha Brahmana, has interesting
astronomical information about the Kyitika star group. It is stated that
the Krttika stars do not shift from the east. Dikshit has dated this perfect

41 R.N.lyengar, Comets and Meteoritic Showers in the Rgveda, 1JHS, 452010, pp.1-32.
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eastern position for the Pleiades to ¢ 3000 BCE. Krttika remained as the
first star of the Hindu Vedic naksatra list till the siddhanta period, when it
was replaced by 4svini. Hence the conservative interpretation of Pleiades
not shifting would refer to its heliacal rise at the vernal equinox. It is found
that Krttika was very near the equinoctial point during 2720-1760 BCE
approaching the point almost exactly in 2240 BCE. This information is
important to conclude that Manu’s Flood has to be dated to near about
3000 BCE. Mention of samplava of Parasara appears in the section on
Ketucara where the first comet Vasaketu is said to have appeared after 130
years during the Floods. Since a sequence of comets at specific intervals
is described, it is surmised the Era of Flood was remembered through a
comet tradition, all the details of which are not available now. In any case,
this dates the Flood to ¢ 2700 BCE which is in harmony with the position
of Kritika asterism as mentioned in the Satapatha Brahmana.

Lipta and Vilipta

[t is noteworthy that PT names four-and-half naksatras as rtu (season) but
does not indicate the seasons in terms of rasi names Mesa, Vrsabha etc, as
done several centuries later by Varahamihira and Brahmagupta. However,
a curious interpolation appears in the available text as quoted by Utpala
on the division of time and space. First, smaller divisions of measurable
time starting with aksarg (time required for uttering a syllable) leading
up to thirty muhiirta as one dinam (day-night) is stated. Next, divisions of
Space are said to be same as in the case of time, with no specific details.
This is followed by an alternative division of time starting with prana,
vighatika, ghatika, leading to sixty ghatika per day-night. The division of
ksetra or space is once again said to be similar to or same as that of time.
nge ksetra refers to marking the celestial path or space. The smallest
unit of this space is called tatpara. Sixty tatparas make one vilipta. Sixty
wh]vra_.s: lmakc one /ipta. Sixty liptas equal one bhdga; thirty bhagas make
one rasi and twelve rdsis make one bhagana. The similarity between time
and space measure ig brought out in the equation of thirty tithis (days) toa
month and thirty bhagas to one rasi. Twelve months make a year, similar
to twelve rasis making a bhagana. 1t is €asy to recognize that bhaga is

the ang_ular degree, while lipta and vilipta refer to minutes and seconds
respectively.
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It is to be noted that there are two sets of definitions here, the second
added at a later date, without replacing the first one. This additional
definition contains the word lipta which is the Sanskritized form of liptos
an angular measure of Greek origin. Hence PT that was available to
Utpala must have been edited over time. The PT text, as available to the
commentators, might have been compiled some time around the beginning
of the Common Era when presumably the current names of the twelve
zodiac signs were still not popular in greater India. This inference in no way
alters the originality of the ancient tradition of observations contained in
PT. Moreover Aryabhata (5" Cent. CE) stated the basic angular measures,
minutes and seconds in terms of patently Sanskrit words kala and vikala
respectively and showed no awareness of their Greek equivalents®. With
no compelling evidences to the contrary, the initial point of the described
tradition has to be assigned to circa 1400 BCE. Thus, even though we
are unable to pin point the identity of the author, the core portion of PT
represents a sample of indigenous knowledge on natural sciences including
astronomy that existed long before the advent of siddhantic (mathematical)
astronomy in India.

Format of PT

The text of PT compiled here is based on the three printed sources
mentioned previously. The title of the chapters is mainly based on Utpala’s
commentary, which in turn follows BS. In each chapter the text quoted by
Utpala is presented followed by differences, if any, as per the AS. In a few
sections both texts are given, at the cost of repetition, to bring out the fact
that the text known to Utpala and Ballala was by the same Parasara. The
commentary of Bhaskarayogi is not so extensive in quoting Parasara. There
are some places where only one of the sources is available. Comparison
of PT with BS clearly brings out that Varahamihira made use of Parasara’s
text readily available to him for composing several chapters of his more
famous book. The major portion of the PT text is in prose form, but verses
here and there could have been present as handed down by tradition.
These are also included in the present collection. Sometimes persons with

42 Aryabhatiyam (Critical Edn. With Transl.) K.S.Shukla, INSA, 1976, N.Delhi.
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names related to Parasara are quoted, for example; Parasarya, Parasara
and Parasart. In the BS text edited by Pt. Dwivedi all these names have
been combined under a single Parasara, Fortunately Pt. Muralidhar Jha
in his AS edition has kept up the difference among the various Parasaras,
as Ballalasena did in his text. For sake of completeness, these statements,
always in verse form, are included in the text but these may not be from
the original and the most ancient astronomer Parasara. In some places,
for better understanding it becomes necessary to give statements of the
compiler or the commentator. Also there are introductory statements or
questions raised by the students of Parasara which indirectly indicate the
kind of curiosity that was the driving force for observing the sky. Such
statements are also shown before presenting the text specifically attributed
to Parasara,

After the Sanskrit text a brief working translation is provided that is
neither literal nor exhaustive. Statements which elaborate portents and
religious practices to mitigate the ill effects of bad omens are left out
in many places of the translation. This is followed by technical notes to
explain scientific information, wherever it is apparent,

The present effort is not to bring out a critical edition of the
Parasaratantra but only to draw attention of persons interested in Indian
culture and history to a treasure of ancient scientific information that has
remained concealed and hitherto unexplored. It is hoped this effort will
motivate lovers of Sanskrit and historians of science in India to search
the manuseript libraries to bring out new editions of the Parasaratantra,

the Vrddhagargasamhita the Adbhutasagara and such other texts with
critical apparatus.
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1.1 [In Utpala’s Commentary. As a discourse was held by sage Parasara

at Puskara.)

Kausika approached his teacher Parasara seated in the Himalayas, pure
like snow, and put the following question. Sir, the Creator of the flow of
Time is Sun. We would like to hear his history. We hear about twelve, but
only one Sun is seen burning. How cold, heat, rains, clouds and wind are
generated by Sun? How seasons follow Sun s measure? Please explain the
path, magnitude, colour, position etc of Sun with corresponding good and
bad effects.

[Utpala also known as Bhattotpala lived in the 10" century
in Kashmir. His reference to Parasara holding a discourse at
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Parasaratanira

Puskara could have been a legendary tradition. Puskara-sthang
refers to the location of the famous lake in Rajasthan, near
Ajmere. However the text further refers to Kausika questioni ng
his teacher Parasara sitting in the Himalayas. ]
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1.2 [Pardsara answered him.]

In the remote past, people happened to be with unlimited strength, power;
longevity, joy, heaith, wealth, morality and all good qualities. Gradually
their Satvic qualities decreased with increase in Rajas and Tamas leading

twelve times by Kasyapa in Aditi. The endless universe came into existence
again. The twelye Adityas were Indra, Visnu, Vivasvan, Mitra, Amsuman,
Dhata, Tvasta, Pisan, Varuna, Aryama, Bhaga and Savita. Then Savita
re-ce:'ved a boon from the Creqtoy “all the twelve 4. dityas stay in you. You
Will get conjunctions (with naksatras and Planets) from me; energy (light)
Jrom Rudp a; fire, Moon, nectay and death on their oywn naturally.”

[There are variants of this story found in the Puranas. However
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the names of all the twelve Adityas are found in the Vedas,
even though their functions might have been different. For
example in the Rgveda, Indra is supposed to hit Tvasta in the
sky, which may not refer to the Sun. In any case the origins
of the cosmogony narrated by Parasara could go back to Vedic
times. In the present case the twelve Adityas over a period of
time got associated with the twelve months of a year. Naturally
these twelve months would have been solar connected with the

seasons. |
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1.3 [Utpala: The origin of Moon was not explained by Sage Parasara. But
about Rahu it follows.]

Then, Kausika politely asked Parasara. Sir. how is it that Sun and Moon
get eclipsed? Which object captures them; what is the use or result of this
seizure? Does this happen at fixed intervals or is it irregular? Parasara

answered.
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1.4 In the pasi, Simhika desiring a child approached Kasyapa at an

inappropriate time. The sage angered at the wi ong timing of her approach
gave her a deadly son, whom people call Rahu. Immediately afier hirth,
Rahu being rejected by the children of Aditi, did a long penance and
asked from Brahma the boons of moving in the sky, immortality, victory
against the gods, and eating of Sun and Moon. The Creator laughingly
said ‘you will not be able to digest them, an y way let it be so’; Rahu started
harassing Sun and Moon. Then Visnu with his wheel cut Rahu's head and
said; ‘everything will happen as told by Brahma, you will cause eclipses
in their respective periods at the Junctions (new Moon and Jull Moon)
heralding good or bad effects on earth.’

[The question raised by the student already presupposes that
eclipses might be oceurring at fixed intervals, Folklore about
Rahu appears in many places with considerable variation. But
all ancient literature refers to Rahu as causing both solar and
lunar eclipses. The nomenclature of Rihu as the eclipse agent
does not appear in the Rgveda. Rahu as a celestial object appears
first in the Atharavana Veda along with Moon, meteors and
comet. It is seen from the text, Pardsara held the opinion that
ec.lipses occur at regular intervals called yuga. The meaning of
this word varies from five to thousands of years in the literature.
As per the Vedanga Jyotisa yuga is a period of five years. It is
to bel noted Ketu is not an eclipse causer associated with Rahu.
Naming Rahu and Key, as the ascending and descending lunar
nodes is a very late interpretation linked with Hindu astrology.]
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1.5 [About Bhauma that is Mars)

Then, the Creator in the very beginning being angry with desire for creation
emilied his energy as fire. That five which reached earth is known as Py ‘ajapatyva
Bhauma. He (Bhauma) ordained by the Creator Jollows the star circle moving
difjerently from other planets in curved and convoluted paths.

2.8 [y 7o
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1.6 [4bout Budha that is Mercury]

In the past when deities were ensnared by the magic of the teacher of
demons, they approached the Creator and said ‘We have become sleepy.
Please think of a suitable remedy against our enemies. ' Then the Creator
thought of Soma the lord of planets (graha-patih) and said ‘your son will
become the protector of the universe. He will protect all the intelligent
species. For protecting the world he will indicate good and bad portents
by his motion, colour, cycle, route, setting, rising and travel (invisibility).
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1.7 [About Brhaspati that is Jupiter:]

Greeted by his disciple, Parasara said about the teacher of gods. At the
beginning of the creation Brahma thought of Angiras. In Jront of Angiras
was born Brhaspati Prajapati. As soon as he was born, Siva blessed him
10 have all greatness, power, knowledge of Yoga, mantra and other rites.
He was also blessed to be the teacher of gods and to induce good and bad
effects on earth.
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1.8 [About Sukra that is Venus]

Kausika politely asked Parasara about the teacher of the children of
Diti. Pardsara explained:In the start of the creation, Sukra was born to
Usanas and the daughter of Bhrgu. He obtained fiom Siva the boons of
immortality, lordship over wealth, brightness, and became teacher of
the demons (asura). He also got the boon of controlling the Sun induced
rainfall and to be a Prajapati. His movement is explained in terms of rise,
setting, star-routes, colour and path circles.
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1.9 [About Saura that is Saturn)

In the beginning of creation all living beings were affected by the
extraordinary heat of Vivasvan. Then the Creator told Vivasvan to reduce i
his heat. Ravi (Sun) so ordained, being angry at the reduction of his heat, |
generated an offspring who is known as Sanaiscara.

[Varahamihira in BS (1.11) refers to the creation legends as of
no practical use. Utpala comments that these were stories told by |
the ancients to keep their students amused. AS does not recount
the above legends of PT. The stories do contain some interesting
concepts original to Hindu astronomical lore. After Sun and
Moon it was Rahu that was considered before the planets. The
names of the planets were Bhauma, Budha, Brhaspati, Sukra ‘
and Sanai$cara described also in the same order. This order is
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same as the order of the week days, which has come into vogue
after realizing that Rahu was not a concrete dark celestial object

but only a shadow.

Since we suspect that the original Pardsaratantra, was an
auxiliary Vedic text like the VJ of Lagadha, it would be
interesting to trace the list of the nine celestials in Vedic
literature. The Katha Brahmana is the only available Vedic
text which names all nine celestial bodies referred above. In
the published Kathaka-samkalanam, sections 4, 5 and 6 are
titled, Grahesti-brahmanam, Grahesti-mantrah and Graha-
brahmanam respectively. The first among these is a typical
Vedic text in prose with modulations. This names the celestials
as Aditya, Sukra, Brhaspati, Budha, Bhauma, Saura, Candrama,
Rahu and Ketu in that order. The next section is in plain verse
starting with laudations to Agni and Soma. This is followed by
hymns to Sirya, Sukra, Brhaspati, Budha (Soma-Sisu), Vakri,
.S"anafs'*cam, Candrama, Svarbhanu, and Ketu. We see here one
to one correspondence between the two sections in the order
of the objects and also the equivalence between Bhauma and
Vakri: Saura and Sanafécam; Svarbhanu and Rahu. This is the
nomenclature adopted in PT with legends which match with
the meanings of the names. This section of the Kathaka text
also has an extra set of verses to all the above nava-graha,
followed by Dhruva and Agastya. In section (6) known as
Graha-brahmangm, adoration hymns to each of the nine graha
are given without accents but in an entirely different sequence,
that matches with the order of the week days as in PT. This

section also includes cursory reference to the parent body of the
celestial or the birth legend as follows:

i) Aditya was born out of Kasyapa and Aditi;

ii) Soma, that is Candrama is Brahmaputra born out
of Amytakalasa;

iii) Angaraka was born oyt of Rudra and Rudrani;
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iv) Budha was born out of Candra and Rohini;

v) Brhaspati was born out of Brahma and Manasi;
vi) Bhargava was born out of Bhrgu and Osadhi;

vii) Sanaiscara was from Ravi and Chaya;

viii)  Saimhikeya is offspring of Prajapati and Simhika;
ix) Ketu is the son of Agni in the womb of Sandhya.

From the above it can be inferred that the creation legends of the
planets narrated by Parasara should have been closely connected
with a naturally evolving Vedic tradition, which personified not
only the naksatras but also other celestial objects. This also
makes it amply evident that the primordial Vedic Kezu should
have been a comet personified as a celestial fire visible either at
daybreak or in the evening twilight.

The legend of Mars getting connected with Earth through a fire
as described above carries in it a possible reference to meteorites
falling on earth supposedly originating from Mars. Venus or
Sukra being called Prajapati, having control over summer rains
is connected to its visibility pattern and its synodic period which
was known to Parddara. Visibility of Venus in the eastern sky
in the monsoon season as a precursor to rainfall is mentioned
by Kautilya in his Arthadastra'. The birth of Saturn out of
Vivasvan presupposes a form of primordial Sun out of which
the planet is said to have separated. All the planets are said to
have originated out of the Creator Prajapati and eventually
seem to have acquired prajdpatitva, meaning thereby that they
have control over people. After the five planets a doubt arose as
to whether the star Canopus could be a planet.]

.20 [ITEIHT ToT]
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1 Kautiliya Arthasastra Pt.I (Chapter 2.24 .7-8) Ed, R.PKangle MLBD Pub., 2000, N.Delhi.
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1.10 [About Agastya that is C anopus|

Then, Kausika asked Pardsa

a. Sir, in the southern direction a bright
Planet-like object is seen, [ don

tknow this object that moves not along the

naksatr ‘a-planetary path (ecliptic). Why this object leaving the East rises

in the South at the end of the monsoon or at the end of the autumn to be



Prologue 55 || SUHGATEATT: ||
seen for a few days? Please explain this.

Parasara said:

We have heard that in ancient times Mount Vindhya grew too tall and
covered the Sun as though to make the world dark. Then at the request of
the gods the Creator told sage Agastya that he only can control Vindhya
and after this act he would start glowing in the skyv. Agastya went to the
mountain range ordering it not to grow till he returned from his travels
in the southern regions of the country. When Vindhya offered a wide lane
with trees and water bodies to travel the sage got angry. Being afraid of
the sage, Vindhya agreed not to grow till the sage returned north. Agastya
to prevent Vindhya from further growth, rises and sets in the south only.

[The question of the student Kau$ika is as important as the
subsequent answer. The five planets and their movement along
the naksatra-graha-marga or ecliptic were known to the student.
Canopus did not rise in the east but in the south. Moreover it
was not visible always but seen towards the end of autumn in
the morning sky, the star set within a few days. This behavior
was similar to planets such as Venus which was visible for a
few days before setting. Hence the question of the student is
an observational fact which should have caused considerable
curiosity in the early stages of observational astronomy in India.
Influence of PT on later astronomers has been strong as far as
predicting Agastya s rise is concerned. Almost all siddhantic
texts devote considerable discussion on this topic. A detailed
discussion on visibility of Agastya will be presented later in
Chapter 12.]

2.92 [l SRl Tadid:]

1.11 [About Ketu its birth is described later in Ketucara]

2.3% [@uT = 9EN TURR:]
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1.12 (Parasara said) The circle of the Pythviis 67080 crore yojanas in total.
Beyond this is unapproachable darkness. In the middle is the golden Mery,
84,000 yojanas above and 16,000 yojanas below. The region which is three
times its spread is known as Svarga. In the middle of this region Sun, Moon
and the Jyoliscakra (circle of the celestial lights or the ecliptic) move.

[The text here reads incomplete. In describing the universe,
puranas and scriptures of Jainism provide cosmographic
description of Earth, Meyu, Saptarsi (U.Major), Dhruva (Pole
star) with respect to Sun, Moon, and other celestial bodies. It is

likely the original PT also had a section on cosmography more
detailed than the above.]
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113 [In the Adbhutasagara. Discussion on Anomalies. Parasara says]

Unexpected alteration in nat

tre caused by the elements is called utpata.
The sky, atmosphere and eq

rth are the locations (for utpata). The five
elements are the generators, The results are quickly realized in the case of
the king, his son, queen, treasury, society, city, priest and vehicles.

[The word uspatais used in the sense of an unexpected or abnormal
Or unprecedented natural event. The meaning of the word is
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that which springs up suddenly without waming, for example
an earthquake, a mud volcano or a ground fire. Such events are
treated as portents indicating bad and sometimes good effects
on people. Hence this word cannot always be taken to refer to a
disaster without further details. In course of time anomalies that
were fixed up as being away from the norm were also interpreted
as utpata. The word adbhuta used in the sense of anomaly appears
to be older than the word utpata. The word adbhuta which stands
for strange and unusual objects or events is used in the Rgveda as
an epithet for agni the fire which could have represented comets,
meteors and novae. It is noted that the Nirukta (1.6) interprets
adbhutam as abhitam, that is, unprecedented.]
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2.1 [In Utpala’s Commentary. As per Pardsara)

The time taken to sound (utter) a compound letter is Nimesa. Two Nimesa
make one Truti. Tivo Truti make one Lava. Two Lava make one Ksana.
Ten Ksana are equal to one Kastha. Ten Kastha make one Kala. Ten Kala
make one Nadika. Tivo Nadika make one Muhiirta. Thirty Muhiirta make

one Dina. This is the knowhow of time. Then about space, Time and Space
(measures) are similar.

[Thirty muhiirtas to 2 day is the equation in VJ also. The
definition of nadika in VJ is different from the one here. Sixty
nadikas making one day is a tradition that has come down from
the PT period. This has been followed by the later siddhantic
astronomers. All the three traditions take a basic unit in terms
of the time required for uttering a compound letter or syllable.
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But reduced to the same base, the time represented by aksara
differs. As per VJ, one nadika is made of 623 1 aksaras, whereas
in PT this would be equal to 8000 aksaras. The time taken
obviously depends on the speed of utterance also. Aryabhata
further standardized this definition by stating nadika as the time
taken to utter 3600 long syllables at medium speed. Further
details are available in an article by S.R.Sarma' ]
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2.2 As follows - In time; six Pranas make one Vighatika. Sixty Vighatikas
make one Ghatika. Sixty Ghatikas make one Dina. Thirty Dinas make one
month. Twelve months make one year. Then about space; Sixty Tatparas
make one Vilipta. Sixty Viliptas make one Lipta. Sixty Liptas make one
Bhaga. Thirty Bhagas make one Rasi. Tivelve Rasis make one Bhagana.

[The basic measures of time and space are stated here. As
discussed in the Introduction there are two sets of definitions
here. Thirty muhiirtas to a Dina or day-night is the definition
available in VJ also. In the first set the measure of space is not
explicit. The notation of sixty Ghatikas to a Dina appears to be
a later convention. The measures Nadika and Ghatika are equal.
The definition of Lipta and Vilipta here is a clear late addition

to the ancient text.]
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I S.R.Sarma, Measuring time with long syllables, UHS, 36, 1-2, 51-54, 2001.
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2.3 Like hymns are the forefront of Agni, like gods have Agni as their front
so does a king have daivajiia as his front and citizens have the king as
their front. Hence the king desirous of good in this world and in the other
world should approach the daivajiia. He (King) should approach like a
student, a daivajiia who is from a good family, is egoless, stable, not dense,
not intoxicated, handsome, expert in the Vedas, Vedarngas, itihdsa, purana
and dharmasdstra, clean, benevolent, truthful, calm, and religious; and
question him about the portents and their interpretations.

[The title of the second chapter in BS is Samvatsara-sitra.
This refers to fundamentals connected with the Year. The word
samvatsarah could also mean a person knowledgeable about the
Year and its related parameters like the calendar. BS uses the
word in this sense referring to a specialist trained in astronomy,
portents, ancient lore and what would be called astrology. PT
provides some of the most basic qualities of a daivjiia or a
diviner. BS has enlarged on the statements of Parasara.]
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2.4 [Samvatsaradbhuta in AS. Parasara says)

Among the years Samvatsara is fiery, Parivatsara is solar. ldavatsara is
lunar; Vatsara is windy. In the year of Fire, fire is stronger with increase in
bilious diseases. In the year of Sun growth of a weed called sankara-siinu
will be excessive. In the year of Moon summer diseases increase, food
and herbal medicines will be abundant. In the year of Wind, wind induced
diseases increase and clouds yield less rain. In the year ruled by Death, all
diseases become strong, infantile mortality and abortions increase.

[The five year cycle of the VI is stated here. Only four names
are given in the order samvatsara, parivatsara, idavatsara and
vatsara. These are governed by Fire, Sun, Moon, and Wind
respectively. The fourth year in the cycle called anuvatsara is
missing; this is most likely a scribal mistake. This is followed
by stating the effects where five years are mentioned with the
fifth one governed by mrtyu. The characters of the five years
have been used in proposing a five year cycle in rainfall.]
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[In Utpala’s commentary: As said in the Pardsaratantra)
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2.2 [fford S =7 . 27, 2100 T oY SgATar Iefag]

[William Jones's version of Utpala s commentary in 1790 CE]
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3.1 When Sun moves from the beginning of Sravistha to the middle of
Revatf it is Sisira (winter). From the middle of Revati to the end of Rohint
is Vasanta (spring). From the beginning of Mrgasira to the middle of
Aslesa is Grisma (summer). From the middle of Aslesa to the end of Hasta
is Varsa (rains). From the beginning of Citra to the middle of Jyestha
is Sarat (autumn). From the middle of Jyestha to the end of Sravana is
Hemanta (dewy season).

[This is the list of the six seasons corresponding to the position
of Sun mentioned in the naksatra notation comprising 27 stars
along the ecliptic. The star divisions are taken to be equal in size.
Each season which is not about weather but is astronomical in
nature, is said to span four-and-half naksatra. This is about the
position of Sun and hence is the nearest description of the solar
zodiac that we can get in ancient Sanskrit literature. PT true to
its pre-siddhantic origin does not invoke either the names of the
rasi (signs) or of the lunar months in delineating the seasons. The
printed texts of BS and AS have not been edited properly. Since
each season spans four-and-half star divisions, Sisira has to end
at the mid-point of the Revari division from when spring starts.
AS shows the beginning of spring correctly as pausnardham but
the end of winter is wrongly shown as pausnantam. It is easy to
see that the other seasons are stated correctly. The text of Utpala
quoted by Jones is also shown above. This has slightly different
words but the star points are stated correctly. Star Sravistha
is same as Dhanistha usually identified with B-Delphini. As
discussed in the Introduction, VJ also starts the winter season
and the year in the same fashion. PT here refers to the season
and not to the winter solstice. However it implies this to be
the turning point of Sun to north is clear from what follows. A
detailed discussion and analysis of (3.1) is presented at the end
of this chapter to demonstrate that this season-naksatra scheme
of PT is compatible with 1350-1130 BCE ]

3.3 TETRT AR YA SRS o1 WETHA S I
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3.2 If (Sun) without reaching the star Sravana starts moving north oy
moves south without reaching Aslesa it causes great fear.

[This statement clearly refers to the position of Sun at the winter
and summer solstices days. It also appears to contradict what was
said previously about the relation between Sun’s position and the
seasons. Since both the statements are attributed to Parasara. we
have to take it that the first statement was considered the normal
course of nature whereas the second was considered anomalous.
The winter solstice would have fallen back by one star division
in about 1000 years. Hence the statement about Sun not reachin g
Sravana would have happened around 400-300 BCE. Indirectly
this points that the descendents of the original Parasara carrying
the same family name might have introduced their observations
into an already existing tradition.]

3.3 [WRRT e Towel TREHT | 727 7]
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3.3 [In the Pardsaratanira five types of movements are mentioned for the Sun)

f‘i"' iemeen i S st ive ypes of movements known as vertical,
e e"‘;’ slow (flat), downward and to follow the naksatra (ecliptic). Sun
80es lateral while in kastha, moyes vertical at rise. Following the morning
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direction Sun goes to the centre. In the noon heating the earth Sun has
slow movement. After the noon position Sun goes down. Even after setting,
Sun follows the naksatra. If any alterations are observed in these, it is a
cause for fear.

[It 1s noted here that "Sun after setting follows the naksatra" is
an important observation. This over time would have given rise
to observing early morning rise of the well known naksatras.
This topic is considered again in (3.12, 12.7) and (14.2).]
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3.4 [According to Parasara)

A big dark planet called Tvasta covers Sun and Moon when it is neither
new Moon nor full Moon, foreboding danger to the world.

[This is an obscure statement occurring in the text of BS also.
Varahamihira votary of mathematics for computing eclipse
conditions was for some reason obliged to retain the above
information. The only way this can be rationally explained is
to accept Tvasta as a comet having come too close to earth so
as to mask Sunlight. As is well known Tvasta is a Vedic deity
who was opposed to the cosmic order and hence considered an
opponent of gods. It is plausible PT retains ancient memories of
early Vedic times in the name 7vasta.]
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3.5 [Description of seasonal colours]

Sun will be of copper or dark colour in winter In S Gl
saffron or vellowish. In Summer it is of golden-beryl colour. In monsoon
all colours are tajen, In autumn it js of the hue of lotus flower. In the

of red colour, The rays in ajj seasons should be white
otherwise they indicate bad om ens.

Lack of coloy o) of earth colour is Jearful. Black is Jor large scale death
of people. Golden-silvery-lons colour is good. Smo ky hue is for reduced
rains. If elongated vertically it is for destruction by weapons and diseases.
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If large and circular; it is good for health. If small it indicates reduction.
Diamond shape portends drought. If broken everywhere or divided in two
it portends death and destruction. If of the hue of sirisa flowers and having
no light in the rainy season it causes death. A Jigure like a pot indicates
hunger. Coppery or blood colour indicates weapon based destruction.
Broken or divided, portends death of the king. Figure of an owl indicates
madness and epilepsy. Lack of rays portends Sear of diseases. Umbrella
like figure on Sun portends revolution in the country. Figures of a cart
and kabandha are omens for a great battle. Figure of a portal is for the
destruction of the city. Lack of colour is Jor destruction of people. A
reflected Sun figure causes Jear among women. Harsh and shaking Sun
is Jor destruction of crops. Figures of a flag and arrow-hold (quiver) are
Jor immediate war. Figure of vijaya induces abortions. Harsh and blood
hued Sun portends large scale war among the kings. Black colour is for
the destruction of the earth. If eclipsed at odd times it is disastrous Sfor
all the worlds. When mixed colours are seen, for that duration kings are
destroyed. Black, blood red and yellow colours are for destruction of the
earth. Beryl, black and dust colours are for disasters. If Sun is of peacock-
blue colour it indicates twelve year long drought conditions. Similarly,
mixed colours portend disasters (as at the end of an epoch).
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36 If the rising Sun is hit by a burning meteor the king gets bound soon by

a weapon. When a naksatra afflicted by a planet is near the Sun, the bad
effect is purified like gold gets purified by burning.......
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[BhaskarayogT attributes the first two verses above to Parasara

with minor variations]

3.9 e ofgu: 2yeer Wi diar s
T | T AEEAEar BT guT Sifadaut e
g |

3.7 [A few more colours with their good and bad effects are
mentioned here. As mentioned previously PT is mainly a prose
text. Some verses are also attributed to Parasara by later authors
which may be condensed versions of the original text. Here
some further statements are made about the colours of the orb
of the Sun and the rays. The most intriguing colour of Sun is the
peacock-blue which is said to portend drought conditions for
twelve years. We can only conjecture that like Tvasta covering
Sun at odd times, Sun turning peacock-blue should have been
a celestial event causing distress such as climate change for
extended periods of time. The mention of a twelve year long
drought occurs in the Mahabharata also'.]

3.¢ [STETEMN | YHETRICALUHE TER:

foder ohuvse: Ffeme fger gawvsfiy: durast
eIy e Ry AT || JEuTe! Ssrager T
fATerd SfRHIzesT o HETHar I

3.8 [In the Adbhutasagara: Parasara explains the auspicious qualities of
Sun]

Sun big, fully circular and clear is good for health and well being (of

1 atha kale vyatikrante mahatyati bhayarikare)
anavrstih anuprapta rajan dvadasa vargiki Il
tasyam dvadasavarsikyam anavrstyam maharsayah|
vrtyartham pradravan rajan ksudharta sarvaio disam|| (MB. S'alya Par.52.37-38)
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peaple). Golden, silvery or lotus like hue with no impurity is good for
the world. If Sun goes north without reaching star Sravana or goes south
without reaching star Aslesa, it creates fear:

[FEast SEARHAT diged: | Tl ¥ Wehiicid  HHIHR
Tt ]

[Ballalasena: The solstice has to be indicated north of Uttarasadha also.
Parasara states the order of the seasons during his time.]

3 T sfEEw oo e BT | aE ety
Jfvar drE S i WWMHW|
ﬁamﬁﬁmtwﬁﬁmmmgﬁn

[This statement has been discussed under (3.1)]
3.20 [37Y qUHETH]
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3.9-3.11 [The text and contents are almost same as the text
quoted by Utpala. This shows that the Parasaratantra known
to Varahamihira, Utpala and later to Ballalasena was the same
text except for minor variations. In stating the seasons in
the first sentence the word should be pausnardham as stated
correctly in the second sentence about the position of the spring
season. W. Jones in his quotation of Utpala gives the word as
pausnardhantam, which appears to be the ori ginal version.]

3.12 The solar zodiac of PT

We have seen that PT (3.1) states the sequence of seasons (Rru) with
respect to the naksatras. Since seasons depend on the Sun this style
would have originated out of observations based on heliacal rising of the
mentioned stars. Here we face g difficulty which is too well known to
Indian Astronomy. Which is the zero point on the ecliptic for PT? It is
obvious from the text, corroborated by the Vedarngajyotisa that the winter
solstice was when Sun was at the first point of star Dhanistha. But which
star is Dhanistha and from where to Wwhere on the ecliptic the stretch has
to be called by the same name? There is no direct answer for this except
by taking recourse to other statements of PT where naksatras which are
identifiable without ambiguity as visible individual stars are available. PT
is clear about six seasons making a solar year with each season comprising
of four-and-half naksatra divisions. Hence each month is of 2V naksatra
length. This division of the continuous time-space into discrete parts with
an isolated point (visible star) representing a part or division has Vedic
philosophical background. To analyze the PT zodiac? a discussion on

S S m g
2 The word zodiac is of ’Grcck Ongin meaning circle of animals. However, the word is popularly
used to denote the region of the sky on either side of the ecliptic,
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the older MAU text that describes Time as Brahman is helpful. In MAU
the concept of Time, discretization of continuous Time in terms of year,
seasons, months and recognition of the passage of this by means of stars
rising with Sun is well stated. The text and translation is as follows.

. .. AT A AT TGS ISR, HYd Eeaneeh
| AT gwei el areur| were sfamreiard suvce o
qrate Sl SR | dAhRHHl qai3e FaaaE
e TASHIOEa T & @t .. . |

(H.3M0T& €.2%)

Sun is the abode of Time. The form of Time is the year, consisting of
twelve months, made up of nimesa and other measures. Of the year one
half is agneya and the other half varuna. The agneya half begins with
the asterism of Magha, and ends with the half of Sravistha, this being
Sun’s southern travel. That which is saumya, in the reverse order, is from
Aslesa, to the half-end qf'.S"m‘.!i_s_zhﬁ: this is the northern course. And then,
there are the months, one by one, belonging to the year, each consisting
of nine-amsa (2%) of asterisms, each determined by the Sun moving (with
the asterisms). Because Time is too subtle (for sensory perception) this

progress of the Sun is its evidence, and by it alone is Time cognized.
(MAU 6.14)

Here only the Sun and three naksatras are mentioned for our
understanding of the months and the year. The two half of the year refer
to the northern and the southern movement of the Sun as seen from the
earth. The northward movement started when Sun was with the midpoint
of the star division Sravistha (Dhanistha). The other part of the year is
stated in reverse order as from Aslesa to midpoint of Sravistha. What this
means is that the summer solstice was when Sun was with the star Magha
at the beginning of its division. The end point of Aslesa would be same
as the starting point of Magha. Hence sarpadyan éf‘av1’gfha‘rdhﬁntam in
reverse order is from midpoint of Dhanisthd to end of Aslesa, which is
the northern sojourn of Sun. This is the explanation of the commentator
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Ramatirtha also®. Here beyond the star Magha which is well recognized ag
Regulus, doubts may be raised about the other two stars and the division
there of. Nevertheless it can be seen that between MAU and PT the winter
solstice had moved by half naksatra distance. In modern terminology this
would be equal to 6°40'. Even if one were to argue that the star Dhanistha
of the siddhanta period should not be imposed on the Vedic period, the
precession of 6°40' amounts to a time difference of 480 years between PT
(3.1)and MAU (6.14). This of course is only a relative chronology but
there is no ambiguity in this number. Another important terminology of
MAU is the phrase ardhantam, meaning the end-of-the-half. This technical
word clearly refers to the middle but when Sun’s movement is considered
the text likes to make it clear that it is the end of the second quarter. Thus
besides individual visible stars the concept of equal divisions using some
support points was in vogue during Vedic times, which was inherited by PT.

The main objection of some indologists for dating VJ and hence PT
to ¢ 1400 BCE has been the assumption involved in taking the statement
of Varahamihira on face value that Once upon a time winter solstice
was at the first point of star Dhanistha. This objection is partly valid as
far as Dhanistha is concerned. This constellation is made up of four or
five stars and there is no unbroken identification of the constituent stars
starting from the Vedic to the siddhanta to the present period. However the
same is not true for Krttika, Rohini; Magha, Citra, Visakha and Jyestha.
These six stars have stood the test of time and are always identifiable with
their modern names; Pleiades, Aldebaran, Regulus, Spica, a-Libra and

further quarters are considered.
o M‘f’@_‘he named star is Magha and this should have been within the
star division of the same name during the ancjent epoch when the summer

3 Maini or Maitrayaniya Upanisad with

E.B.Cowell, London, 1888 Sanskrit Commentary of Ramatirtha (Ed. Transl.)
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solstice was noted with the visibility of this star, This puts the longitude of
the visible star Magha to have been in the range 0f 90° to 103°20". A simple
calculation using any software shows, only during 2340 to 1370 BCE the
longitude of Regulus varied in the above range. This gives an upper and
lower bound date for the zodiacal picture stated in MAU (6.14). Since no
observations relating to the other five stars are available in MAU we have
to be satisfied with the above estimate taking only internal evidences into
consideration.

The concept of seasons determining the year is available in several
Vedic texts. For example the Satapatha Brahamana states rrubhirhi
samvatsarah Saknoti sthatum, meaning "only by seasons year is possible
to be established". Now, it is easy to note that Parasara in PT extends
the older concepts and gives positions of a few more identifiable stars.
The naksatra-rtu (star-season) statement of PT can be better expressed
as a table of solar zodiac with 2% naksatra divisions per month. The
enumeration starts from the first point of Dhanistha even if the precise
identity of the star of that name is taken to be not known. What we know
is that it should have stretched for a width of 13° 20", which of course was
true for the other 26 star parts also.

Table 3.1 Solar Season zodiac of Parasara
*Vernal Equinox or 0° Longitude.
The widths of the associated divisions are shown in degrees and minutes

Month Naksatra Division Season
| Dhanisthadyar | Satabhisak P. BhadraY
(13°20") (13°20") (3°20") Sidira
4P.Bhadra U. Bhadra | Revatyardhantam
2 (109 (13°20") (6°40")
3 Revatyardhat Asyini Bharani%:*
(6140 (1320) (109 Vasanta
*3/;Bharani Krittika Rohinvantam
3 (3°20") (13°20") (13°20")




Parasaratantra 74 1 UTI"Q'I’{H‘:,;[I;: I

Mygasiradyat Ardra Punarvasu' ﬁ
> (13°20" (13°20") (3°20" .
T P Grisma
6 Punarvasu¥ Pusya Aslesardhantam
(10% (13°20") (6°40")
7 Aslesardhat Magha P.Phalguni¥
(6°40") (13°20") (10°) e
g %P.Phalguni U.Phalguni Hastantam
(3°20") (13°20") (13°20")
: Citradyat Svati Visakhav B
(13°20" (13°20") (3209 3
10 aVisakha Anuradha | Jyesthardhantam 2ot
(10°) (13°20) (6°40")
0 Jyesthardhat Milla P.Asadha¥
(6°407) (13°20') (10°)
12 ¥P.Asadha U.Asadha Sravanantam SRR
L (3°20) (13220 (13°20)

In this table the wording used by Parasara for the beginning, middle
and end of the star divisions is shown in italics. Since PT mentions only
the seasons the above table is an expansion to include the months and the
remaining stars also. As in the previous discussion with MAU if we look
for the six identifiable stars we find that PT specifically names Rohin,
Citra and Jyesthd and their corresponding divisions. Since the sequence
f)flthe naksatra names has remained unchanged over several millennia,
it is efiS}’ to recognize the position of Krttika, Magha and Visakha also.
Th(? divisional position of these six stars in the zodiac scheme of PT and
Fhf:ll‘ possible epochs are shown in the Table 3.2. The period range shown
in Table 3:2 demonstrates that the pT solar zodiac should have been
conceptualized in 1350-1130 BCE. If only the three stars Rohini, Citra and

‘éyéghﬁ named in PT are considered this result gets broadened to 1350-930
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Table 3.2 Six Prominent Visible Stars of PT

75

Il 3T

Single identifiable Naksatra Naksatra Divisions of PT Valid Period Range
Longitude BCE

Kritikd (n-Tauri) 3°20'- 16°20° 2090-1130

Rohint (Aldebaran) 16°40'-30°00" 1830-870

Magha (Regulus) 96°40'-110°00' 1850-880

Citra (Spica) 150°00'-163°20" 1890-930

Visakha (a-Libra) 176°40'-190°00' 1500-550

Jyestha (Antares) 203°20'-216°40° 1350-400

Taking the solstice as the starting point can be explained because the
visible stationary point of Sun in the sky can be seen and also recognized by
orientation of normal shadows on ground. The stand still period is for about
21 days which number is associated with Sun in some of the Vedic texts
also. As in all observations, there would be errors in the naksatra stretches
which have to be taken as diffuse boundaries. Originally the rising stars
should have helped to indicate the felt seasons corroborated by weather
conditions. But PT in course of time formalized this empirical knowledge
as a theoretical basis for dividing the year into six equal parts with Sun
making one full tropical cycle. Nonetheless PT could have arrived at its
zodiac in terms of at least a few isolated 27 stars available from the Vedic
tradition. It has to be emphasized here that even though the well known
27 naksatras were at unequal distances, PT created an equal division for
the two month long seasons with four-and-half naksatra spans. The twelve
month division of the year and the nine amsa division of each month length
would have been known from the antecedent Yajurvedic MAU tradition.
With just a cryptic concept of time and space are congruent as stated in
PT (2.1) Parasara mapped a year of six equal seasons of time expended by
humans on earth to six equal spaces of 4/ stars each, on the celestial path
along which Sun traverses from winter solstice to winter solstice. It was one
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more step from here to 12 equal divisions of the el and tflle tw?]\ie] et:)qu,rill
sky parts for Sun travelling through the 2'{ stars. This wa‘s the na ufd asis
for the later twelve Rasi division of the zodiac, but PT does not |11<?n-t|'0n.su{f]1
a nomenclature, nor does it explicitly name solar. mont'hs,‘excem [01. a hm.t in
(1.2). PT definitely knew the solar tropical zodlaﬂ(: with its ﬁrsl‘ _pomt being
the imaginary winter solstice colure in the sky.. For better c[arlly‘ lth.S.olar
Zodiac of PT is shown as a circle with graduations for the 27 star divisions
in Fig. 3.1. But it is noted that there is no reference to any angular measure
numbers in the available PT text.

or.95C
270"

3
s

gl Discrete NaksatraPoints*
* 1350 BCE

S Krttika Aleyone 13°34'
<] i Rohini | Aldebaran | 23°18' |
360° Magha Regulus 103°36' |
s 2 Hasta | @-Corvi | 144°37 ]
Citra Spica 15 7°EL}

i Al Visakha | - Libra | 178%1"

Jyestha Antares 203°20'

Fig. 3.1 : Six Season Solar Zodiac of Par@sara with prominent star positions.

At this Stage one may question how PT could have arrived at the

names of the equal division naks
answer is partly contained in ¢
declared as Sun following the naksatras.
naksatras that was observed. Some pron
of PT, were connected with the natural se

satras for demarcating seasons. The
he MAU model where measure of time is
Itis the early morning rise of the
linent stars, even before the time
asons in popular perception. The

nearly equal 13-16 day interval between subsequent rises of some known

stars would have given the idea of equa

 solar naksatra spans similar to
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the lunar naksatras on subsequent nights. To make these points clear in
Table 3.3 the six naksatras and their first visibility pattern for the period
1400-950 BCE are shown for the location of Puskara as a possible seat
of learning of PT. In all the six cases the star was in the season division
assigned to it by PT. All the stars would have been visible in the eastern
sky roughly an hour before local Sunrise. The visibility dates between
the two consecutive stars Krttika and Rohini differ by about 15 days as
expected. The difference between the visibility dates of other stars also
fairly match with their position in the scheme of PT.

The above points have been over looked by many indologists who
have simply assumed naksatras to be the so called lunar mansions meant
only for reckoning of lunar months by observing the position of Moon
in the nights. While it is a fact that the Rgveda clearly says that year is
measured by the Moon, this does not mean over a span of some 3000 years
Vedic people did not observe that Sun’s position also can be specified with
respect to the naksatras. Infact Parasaratantra in (3.3) emphatically states
that the Sun even after setting follows the naksatras.

Concrete evidence of using early morning star rise for ritualistic
purpose is available in the Taittirtya Brahamana. This Vedic text belonging
to the Krsna Yajurveda has the following dictum which like texts of its
genre is cryptic, almost as a mnemonic, but the sense of the hymn is very
clear. The original hymn and its explanation as per the Vedic tradition
preserved in the commentary of Bhatta Bhaskara (10" century) are

reproduced below*.

U T AR | O S e Wl | S et
A | Aafy T g T | T U O | g

T I | qUaTE T Fad
(d. o LU.R)

4 Taittiriya Brahmana with Commentary of Bhatta Bhaskara . VoL. 1 (EA) by AMahadeva Sastr,

Mysore, 1908,
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One has to confirm a naksatra which he prefers for some auspicious
work. He has to mark also in the sky ‘this space is for this naksatra’. This
has to be done before Sunrise, nearer to day break. When Sun comes up,
that auspicious star will not be seen. Hence that particular space in the sky
wherein the star remains still visible has to be confirmed. Or knowing this
part of the sky marks may be done. The rite has to be completed before the
time taken by Sun to cover that space. (Tai.Br.1.5.2)

The above commentary explains the essence of the hymn. The word
bat refers to fixing or confirmation. This could also be marking by some
means the portion of the sky for the position of the desired star. Usas is the
twilight period. But upavyusam is when the sky is still illuminated for the
star to be visible. Jaghanyan is the lower point or mark so that the person
is sure of the visibility interval of the star. One is asked to select a naksatra
in the eastern sky before Sun rise and also to mark or make sure of a point
below. This point is at a lower altitude such that as Sun reaches this point
the star vanishes from sight. The explanation provided by Sayana (14"

century) in his commentary is same as above’.

5 Tai.Br with commentary of Sayana (Sanskrit) (Ed.) Narayana Shashtri Godbole,

Anandashrama Series No.301, 1979.
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The spirit of the Vedic text is to observe the rise of the prescribed
naksatra early in the morning, which could be even its first visibility and to
have an estimation of the time taken for Sun to make the star invisible. The
work done in such a period is deemed to have been done at an appropriate
time without any other doubts about the auspiciousness of the time.
Quite interestingly this belief in the auspiciousness of an hour and half
before Sunrise continues to this day in many parts of India. This practice
of heliacal auspiciousness, in the absence of any other time measuring
instruments, would make the visible stars as supports for getting a sense
of elapsed time. The fast movement of Sun near the equinox as also its
slowness near the solstice would be felt and Sun as the cause of Time
would be experienced in more than one sense of the term. Tables 3.2 and
3.3 quite clearly demonstrate that if all the SiX prominent stars should
have been visible and stationed within their eponymous divisions the only
possible period would be 1350-1130 BCE. These two figures naturally
bracket the most probable date of PT solar zodiac. With the help of this
information it should be possible to identify the position of the other 21
support naksatras also. This work is yet to be done. An example of a
celestial event being specified in terms of the position of Sun relative to a

naksatra that is, reference to solar naksatra division is available in Chapter
12 titled Agastyacara.

We can conclude that the statement PT (3.1) represents a scientific
development of considerable significance in the history of Hindu
astronomy. The six division 74 zodiac evolved as an improvement over
the older two division @ana zodiac of MAU. The date of ¢ 1400 BCE
>uegested previously in the Introduction as the starting period of the PT

trad'ition 18 still valid as per the above independent analysis of the position
of Six prominent visible stars.
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4.1 [In Utpala s commentary]

Among the paths (of Moon), lanes north of asterism Krttika (agneya) bring
excessive rain. Passage (north of) Hasta (savitra) and Aniiradha (maitra)
is good for people. Movement south of Jvestha, Krttika, Anitradha and
Citra stars is a bad omen. In addition it destroys grains. Movement in the
middle of stars Magha and Anitradha is very good. In winter and summer
(seasons) passage south of the above stars is good. However in the rainy
season there will be no rains. So also in all seasons passage southwest of
the stars Uttarasadha and Pirvasadhd (is not conducive for rain).
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4.2 [In the Parasaratantra eight forms are said for Moon. As per Pardsara)

The eight forms are: the plough, the boat. the bad-plough, the stick, the bow,
the yoke, the balance and the inverted head. Among these, the figure with
a slightly elevated northern horn (tip) is the plough. This generates good
rainfall and plentiful food. If both the tips are broad with a broad central
depression, it is the boat and the effects are similar (as in the previous
case). If the southern tip is raised Jrom the east it is the bad-plough which
destroys the preparations of the foreign army. The stick position looks
like a stick and inflicts punishment on population. The position called the
bow looks like a bow, the parly towards which the chord is directed will
be victorious. When the Jigure is extended from north to south, it is the
Yoke that portends earthquakes and distress. If both the tips are equal it
is the balance (sama) position, which is very fearsome, The inverted head

creates fear of weapons. These (precursors) become visible on the first or
second night of the bright Jortnight.
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4.3 [Now, when Moon's hoy

'ns are divided by planets such as Mars, the
results are said|
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Hitting (contact) of the orb by Jupiter portends death of the chief-king.
Venus portends destruction of smaller chiefs; Mars and Mercury indicate
drought and failure of rainfall. Saturn portends fear of hunger and w eapons.
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4.4 When Moon appears cut by the planets (i.e. Moon eclipses the planets
or occultation): Split by Venus, Moon disturbs Péjicala, Magadha, Madra,
Kuninda, Kaulitta, Kaikaya, Yavana, Dhiima, Ambastha, Margana,
Anganarajya, Bhrngi, Maru, Kaccha, Usinara, Pulinda, Purusada,
Nepala regions for seven months. Moon split by Jupiter affects people of
Gandhara, Sindhu, Bahlika, Parvata and Kasmira for ten months. Moon
split by Mars affects Kuru, Sibi, Malava, Trigarta, Kulinda, and Ayodhya
(kings) regions for six months. Moon eclipsing Saturn portends enemity
among kings and ministers, fear for Yaudheya and Arjundyana regions
and failure of rains for ten months. Moon split by Mercury produces good
crops and rainfall. Split by a comet Moon produces the opposite effect.
When Moon is robust and bright and split by a planet, no ill effects are

indicated.
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4.5 Moon of ash, red, fiery, coppery, yellow, pale, dark and harsh colour
produces hunger and enmity (among people). Glossy, pleasant, white and

Sull of ra s is_for good crops and rains.
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4.6 [In the AS: Parasara describes the auspicious signs of Moon)

Moon when sharp, pleasant, white, Jull of rays portends health, food
security and rainfall. Moon when broken, colourless, shaky and without
the hare figure, portends destruction of people and revolution in kin gdoms.
Ash, crimson, fiery, coppery, yellow, dark and harsh colour of Moon
induces enemity among people.
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4.7-4.9 [The text is almost same as that quoted by Utpala.]

[Eight specific colours are mentioned in (4.5) and (4.6) as
anomalous for Moon. Some of these appear to be the ones
observed during a lunar eclipse. In the next section on Rahu,
colours of Moon during an eclipse are again mentioned. Moon
turning coppery red refers to a total eclipse, whereas the ash
colour most likely refers to a penumbral total eclipse.]
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5.1 [In Utpala’s Comn-:en!my]
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morning and evening junction times (sandhya) are eclipse portents for
both Sun and Moon. Adamantine, gold and silver beads losing their !us-fe::
a dark streak arising from Sun entering Moon, hot water becoming cold
unexpectedly, milch animals losing milk, fading of flower garlands, the five
planeis simulianeously afflicting star Rohint are portents Jor lunar eclipse.
Modification in Sun is the portent for solar eclipse. Strong, medium, weak
intensity porients induce respectively full, half, slight eclipse of Moon. As
the portents arise anomalously the eclipse takes place. As they (reasons)
recede Moon is released.
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5.2 For Moon and Sun eclipse portents become strong between the eighth
and the fifteenth tithi of the bright and the dark fortnights respectively.
Listen to them. Our teachers have said that at six month interval Moon
and then (further) at five-and-half months Sun is worshipped (eclipsed).
Lunar eclipses that occur at seventeen, thirteen and thirty-five month
intervals are anomalous, and to be known as portending hunger, disease,
death, drought and distress. These are the natural and anomalous eclipses.
Next we explain the seven regent deities of the parvans. Brahma, Saum ya,l
Aindra, Kaubera, Varuna, Agneya, Yamya are (the parvans) at interval of
six months. There, Brahma produces greenery, So also saumya (parvan).
Aindra creates enmity among kings, ill health and lack of food. Kaubera
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destroys wealth of leaders. Varuna leads to good rains, bounteoys
agriculture and health. Agneya reduces Jood availability. Yamya is Jor

drought and low rainfall.
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5.3 (Eclipses in) North, East. South and West (directions) badly affect
brahmanas, ksatriyas, vaisyas and Sidras respectively.
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5.4 (Eclipse) in Krtika (asterism) troubles kings of Kalinga; in Rohinf
ajjects people with fear of weapons; in Mrgasiras troubles people of
Sala, Nisada and Kekaya; in Ardrg affects Suka, Kuldura regions and
those dependent on tanks and pools, in Punarvasy affects traders, cotton
and the fruit tree Ruyy, (Eclipse) in pusya affects people of Gomati,
Sindhu, Sauvira and Kuru-parcala; in ASlesa royalty of Kasi, Kalirga
and Simhalaka; in Magha people of Dandaka and sesamum cultivation;
in Pirva-phalguni ladies, people of Kamboja and kings of Surastra; in
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Uttara-phalgint Magadhas and Yavanas. Eclipse in Hasta affects Dasarna;

in Citra people of Madra and Kuruksetra: in Svari people of Kasmira,

Usinara and horses, in Visakha trees and people of Asmaka; in Anitradha
people of Kasi and Kosala are affected. (Eclipse) in Jvestha affects senior
kings and people of Darada; in Miilg people of Malavaka and Yaudheya;

in Pitrvasadha people of Pancanada and king of Suvira; in Uttas ‘asadha
people of Arjunayana, Paundra, Sibi and Malawa: in Sr avana people of
Sattva and Avatamsaka are affected. (Eclipse) in Dhanistha affects the
rich, and people of Saka and birds; in Satabhisak kings of Kekava and
Pancala; in Pirvabhadra people of Vanga, Magadha and Kukkura: in
Uttarabhddra people of Asmaka, Ksudraka and Tri 1garta; in Revati people
of Videha, Anarta, Sindhu and Sauvira are affected. Eclipse in Asvini
affects horses and people dependent on horses. Eclipse in Bharant troubles
people of Kalinga and southern countries.
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5.5 There are ten types of eclipses. These are: grasping, mounting, smelling
(upaghrata), pressing (unmardana), cover (nirodha), licking (parileha),
clockwise, anti-clockwise, ring, and total darkness. Seizing of half to
one-third of the orb is grasana, which portends the removal of a famous
king. Arohana or mount is coming to the Centre, which disturbs kings and
destroys people. Upaghrata or smelling is a slight eclipse, which is good
Jor the world. Unmardana is occupation of Sun or Moon completely for a
long time, indicating distress to people. Nirodha'is a smoky cover of the
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whole orb, portending health and prosperity. Parilehanam is like fouching
all around with the tongue. Shadow from east to south is Jearsome.
Opposite of this is anti-clockwise, good for people. Darkness at the centre
like a circle (Ring) causes displacement of kings. Total cover of darkness
causes war with the Mlecchas.
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5.6 Colours: Eclipse of the colour of a dark pigeon is for excess rains. The
colour of a reddish dust cover destroys warrior class. Colour of the rays
of the rising Sun is for drought. Yellowish colour is Jor diseases. Colour of

&8rass sprouts is for destruction of people. Patala flower like colour (pale
red) produces fear of thunder

[Here six colours are mentioned for lunar eclipses. Siddhantic
astronomy  texts usually list four colours. For more details

on eclipse colours as per Indian tradition one can refer to an
informative article by Petri.!]
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twelfth, the eighteenth, the twenty-fourth, the thirtieth and the thirty-sixth
month respectively at six monthly intervals.

[Bhaskarayogi quotes the above verses with the last line ending
as purva jievam saduttaram.)
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3.8 [This section states the effect of an eclipse, either solar or lunar,
occurring in different months. The text starts with the month of Kartika
and ends with the month of Asvyayug.)
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5.9-5.12 [Rahu in the Adbhutasagaral]

[These statements are almost same as in sections (5.1-5.2) of
Utpala]
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5.13 [This corresponds to section (5.8) above in Utpala’s
commentary. The AS text starts with Vaisdkha and ends with
the month of Caitra. Bhaskarayogi quotes only one sentence
from Parasara referring to Jyestha.)

4.2% AT ATTUSTIATE | AR hicTgT e siuaoafs......

5.14 [This section corresponds to (5.4) in Utpala’s commentary
considered above. Ballalasena in AS starts his list with star
Asvini, whereas Utpala’s list starts with star Kritika which
appears to be the original version of PT.]
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5.15 [This is same as (5.3) above]
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5.16 [Ballalasena: Ten types of grasping during an eclipse are shown by
Parasara, as follows.)
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5.17-5.19 [Text in these sections is very similar to Utpala’s text
in (5.5) and (5.6) above]
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5.20-5.24 [These are portents depending on how Sun and Moon
are released by the eclipse shadow.]
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5.25 [This is same as (5.7)]
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5.26 [This is the statement of Balldlasena. He explains that if
all the portents occur together then the eclipse will repeat in the

42nd month.]
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5.27 [This is the statement of periodicity of lunar and solar

eclipses as in (5.2)]
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5.28 [This is about omens when the eclipse is getting released.
This is attributed to both Vrddhagarga and Parasara. More space
is devoted to lunar rather than solar eclipses. Here it is said that
all statements about movement of Rahu with Moon applies
during a solar eclipse also.]
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5.29 [This is about an eclipse which is neither at the full

Moon nor at the new Moo, See (3.4) for discussion on such
possibility.]

[This chapter provides considerable insight into how eclipses
were observed and understood in the early stages of Hindu
astronomy. In (1, 3) a question was raised about eclipses and
Rahu. The present Chapter attempts to respond to the query
further with details of periodicity, colour and astral-geography.
Eclipse colours refer mainly to the Moon’s orb during an eclipse.
Similar observations about colours during a lunar eclipse are
available in later siddhantic astronomy books also. The ordering
of the eclipses in terms of seven deities Brahma, Moon etc.
mentioned by PT has been taken up further with modifications by
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siddhantic texts to make preliminary assessment of possibility
of an eclipse at the Syzygy as in the S.f',s;w:dhFv;‘ddhr'dam:m'a of
Lalla.?

Varahamihira in BS has more or less repeated PT except for
criticizing eclipse prediction based on omens. He definitely had
access to a better theory and computational tool but the Statement
that lunar eclipses repeat at six monthly intervals should have
been of great help to the successors of Parasara even though
the details of this are not available to us. PT in line with more
ancient beliefs takes Rahu as the dark agent responsible for both
lunar and solar eclipses. It is natural that more details are given
for lunar than for solar eclipses. PT knows not only slight, partial
and total but also the penumbral eclipse of Moon. Among the
total eclipses of Moon with different colours PT defines Nirodha
as an eclipse when Moon is seen to be completely covered by
haze (5.5; 5.18). This clearly refers to a total penumbral eclipse
which possibility is also naturally included in the six monthly
periodicity statement. Varahamihira in BS (5.43) accepts ten
types of eclipses but later in BS (5.47) describes Nirodha as an
event with concentrated darkness at the center. This does not
appear to be a realistic description of a total penumbral eclipse.
However contrary to the general belief of an eclipse being a bad
omen, Nirodha is considered to be a good portent by all ancient
authors.

Parasara quite frankly says his teachers have taught him
about the periodicity of eclipses. Hence through inherited
tradition, Parasara should have known that once a lunar eclipse
is observed the next one can be expected after six months
even though it may not always be visible. However PT makes
a stronger statement that such a sequence runs for 3% ye.ars
or forty-two lunations. Since PT does not know of orbital

e

2 Textand Translation in two parts by Bina Chatterjee, INSA, NDelliloSs
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astronomy we have to conclude that this also should have been
a traditional belief based on a sequence that had been observed
once or twice in the remote past.

The web site of NASA on lunar eclipses (htip://eclipse.
gsfc.nasa.gov/LEcat5/LEcatalog.html) has large amount of
information on past, present and future eclipses. A lunar eclipse
is visible from any place on the earth so long the location is
on the night side. The above site has further details on the
circumstances of past eclipses at select locations in India.
This has been utilized here to find for the location of Jaipur
(http://eclipse.gsfc.nasa.gov/JLEX/JLEX-AS html) how
the lunar eclipses in the period -1500 to -900 were spaced in
time. There were several consecutive partial and/or total events
spaced at six months but usually two to four and occasionally
five in a row. If penumbral eclipses were to be included, the
observation of which was a possibility, a few longer series were
possible. An example of two rare sequences of eight eclipses that
might have been observed in northern India in 15" century BCE
is shown in Table 5.1. The first started on 10" November 1495
to end on 5" March 1491. The second started on 13" December
1441 to end on 7" April 1437. In the first sequence the seventh
Was a near total penumbral eclipse. In the second sequence,
that occurred some fifty years later the seventh was again a
total penumbral eclipse which would have been designated as
Nirodha by the ancient Indian astronomers, The eighth in this
series was also penumbral but being partial could have remained

unrecognized and the length of a possible sequence might have
been taken as seven.

: Modern Astronomy has discovered many interesting patterns
In the occurrence of eclipses through mathematical analysis.
However for the ancient observer it is the Tetrad that could
have given the first suspicion about six monthly repitition of
lunar eclipses. The Tetrads have their own peculiar distribution
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in time and this can provide us a clue about the centuries when
the probability of such observation would have been high. In
the Five Millennium Catalog made available by F.Espenak at
the above web site, the statistics of past and future eclipses are
listed century wise. It is found that 7efrads are systematically
absent for a period of 200 years and this pattern repeats after
every 400 years. Thus the number of Tetrads per century for the
period 1900-501 BCE varied as (0, 0, 3, 8, 6, 2, 0, 0, 4, 7, 7, 1,
0, 0 ). The occurrence of Tetrads is only a necessary condition
for high likelihood of a six monthly sequence but not sufficient
for its visibility in India. We see that 1400-1100 BCE was a lean
period for Zetrads. One may wonder how PT could have given
a realisitic description of penumbral eclipses without several
possibilities for observation. Meuss’ has demonstrated that
Tetrads and total penumbral eclipses are positively correlated.
He found the average recurrence interval of a total penumbral
eclipse to be 34.3 years, that is about three in a century. It is
found that in the period 1500-1400 BCE not only there were
more Tefrads but also there were six total penumbral eclipses
of which four (9.11.1440; 4.3.1436; 8.8.1407; 1.12.1404 BCE)
were visible in the Indian skies. These facts also add force to
the inference that Parasara should have inherited a tradition
from his teachers who had carefully observed a few series of
lunar and possibly solar eclipses to form their opinion about
their recurrence intervals, The mention of 13, 17 and 35 months
as anomalous intervals for lunar eclipses (PT text 5.27) should
have been again based on observations. A reality check on this
and the solar eclipse Statement is yet to be done.

=l 2R o TSR T

3 :)p l\g;lllsz.g io:al Penumbral Lunay Eclipses, Jour. Royal Astronom. Soc. of Canada 74, 5, 1980,
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6.1 [In Utpala’s commentary)

Five faces are described for Mars, in the order, Usna, ASrumukha, Vyala,
Lohita and Nistrimsamusala.

€3 TATeae SRy Tey e gerHer R
T ShIaa ST e | FaTeRrag el : He g AT
R 2 | ToeTSE A @A uE: AR
R BT o SR WSHIGad S A =

6.2 If from the star at which Mars rises, the retrograde motion takes place
in the seventh, eighth, ninth star, it disturbs people eSPGCf“EIJf e kmg
with fire. If the return happens in the tenth, eleventh or twe{ﬂh star it
aggravates diseases. In the thirteenth and fourteenth stars vegetation,
rats, snakes and acquisition of gold increase. In the fifteenth and sixteenth

I, e
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stars facial diseases, disturbances to kings and weapons are indicated. Iy
the seventeenth or eighteenth star unrest among people, reduced rainfall

are indicated.

[The five face names of (6.1) probably refer to the five retrograde
movement patterns mentioned above. ]

€.3 SfeT: gaur iy g 9 wEf |
TSI AfEhT T fAvzdy: gwee |
T SUee fRftgmT: yeffa: |
T o Aifed HafeelRaraer @ |3
6.3 Mars having risen in the star Sravana goes retrograde in the star Pusya,

kings fight amongst each other and destro y themselves. As described in the
Section on astral-geography, Mars affects different regions of the countyy.

&Y GURRNIHIHIURSIS  SemwT: TEAT  HaAHRAEI
J | Ul s e sermiam:) RSN

('5.4 Mars having good colour: rays, brightness, and magnitude in the north
15 good for the world Moving clockwise, being sharp like a burnished
golden vessel is Jor progress of the world.

4 [STETI Fege | A AR AFATEIHE TR ]
WW.’.. . AARATTSTRN HaeoITh
|

6.5 [ In AS. This is almost same as (6.4) above]

&.& [Usfemmfy: URTUTH 3ETTt]
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6.6 [Ballalasena: Clockwise motion means going north of other planets. ]

€. ISTId HEAETAHY TEAY Faa:... ... 3R sk wh:

6.7 [This is same as (6.2; 6.3) above]

[Mars is the first planet considered by PT. Mars being red
in colour is easily recognized in the sky but its retrograde
movement makes it more difficult to describe. PT does not give
any numbers for its visibility or periods of retrograde motion.
The description is verbal. The five faces named in (6.1) refer
to the type of figure described by the planet in its path as seen
from earth. The planet apparently moving in zig zag fashion
and in a loop has given rise to these names. Among these the
zig zag is like the doubly bent face of a serpent named by PT
as Vyala-mukha. The retrograde motion of Mars in the year
2005 (Fig.6.1a) would be an example of this geometrical shape.
Nistrim$a-musala is the name given to the self intersecting loop
making the figure of a short sword-like pounder. An example of
this figure as in the year 2003, is shown in Fig. (6.1D). Both these
figures demonstrate the necessity of observing the movement of
the planet over long periods of time repititively to recognize the
retrograde spatial patterns and name them appropriately.]

(b) Nistrimsamusala
Jnightsky04/)

Fig. 6.1 Retrograde motion of Mars (a) Vyéalamukha

(Courtesy: http://mars.nasa ov/allaboutmars igh
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7.1 [In Utpala's commentrary)

Mercury has seven ypes of movements. These are Prakrta, Vimisra,
Sanksipta, Tiksna, Ghora, Papa, and Yogantika. Movement in the sra!.'S
Bharani, Kyutika, Rohini and Svati is Prakptd. Misra is movement in
Mrgasira, Ardra, Magha and ASlesa. Sanksipta is in Punarvasu, Pu;}fﬂ,
Pirva and Uttara-phalgun: Tiksna is in the four stars starting w’_t’l :
Prrvabhadra and in Jyestha. Ghord is in the three Stars starting w.!ffi
Sravana and in Citrg Pdpa is in Hasta, Visakha and Aniradha. Yogantika
s in Mala, and the o Asadhas.

[Varahamihira in BS (7.8.7. 13) mentions that he is writing about
Mercury based on the Parasaratantra.
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7.2 Mercury in its motion having risen for 40, 30, 22, 18, 15, 11 and 9
nights (in the previous seven paths) is visible and it sets in the same way.
The rise of Mercury indicates heat, cold, wind, fog, solar eclipse, lunar
eclipse and destruction of crops.

[BS (7.12-13) gives the visibility numbers as in the text of

PT. Utpala commenting on this says qEq  Toqare-ar
UAAIOeET Ty UURRAgIhed  STERUNHAI This

essentially means that the numbers of Parasara do not match
with the mathematical constructs of siddhantic astronomy. Such
an opinion highlights that the medieval Hindu astronomers had
inherited an ancient observational tradition of planet models
with numbers, which were overtaken by the newly developed
siddhantic analytical models and methods.]

©.3 T werr TR ANRTENGHEEdr | SR 8 Aasme
WW@%W|W@E@WWW'
Sfisrarevaaty | cREr THiegay WS | R
Hﬁﬁﬂmm|méwmrﬂ%ﬂﬁaavmmwﬂﬂz
AT | TR A TR R e | forRTrareaTr
MM

1.3 Among the paths, the first portends good health, abundant water and
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food production. The other two indicate mixed resm’r..s. The remaining
Jfour paths are for droughts and diseases. Mercury mon.#m g among the sjx
stars starting with Mygasira is especially good for rains. _SO also along
Dhanistha and Satabhisak rain is ir-zd.r.’caf_ed. Movemeni in %‘he south of
Mala, Jyestha and Purvas (P.Phalguni, PAsadha, P.Bhadra) ma’ucef fear:
In star ASvini traders are affected. In star Citrd autumn crops are affected.
In Rohini; Sravana, Kritika, and Brahmarasi, clouds are destroyed. Ha ving
risen i!“.* Hasta and approaching Anuradha, Mercury hurts domestic

animals, cows and people of Kosala. Similarly station in the middle of
Visakha affects crops.

9. TR U HTaUrReel |
T 7 T G G4 WA I
Ul <R e W AT Ao H: |
R SAERANE a0 gffer 1 2 |

7.4 In the months of Vaisakha, Asadha, Magha, Pausa and Sréavana,
Mercury is normally not visible. In case it is seen it presages fear. Mercury

causes deaths in Pausa, wind in Magha, and death of people in Vaisakha,
drought in Asadha and Sravana months.

.4 [STETHIR FUTE | T VIR0 T
GEEERIER e el

1.5 [In AS. Pardsara has said the good omens]
Mercury is benevolent when clear in colour like liguid silver:

.5 faRIveg Hafve... R |

7.6 [This is partly contained in (7.3) above]
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7.7 [This is almost same as (7.1) combined with (7.4)]
©.¢ [STNEAREhE 9 T3]

7.8 [This is partly contained in (7.3) above]

9.% Y ARG BRI TG IPIGRITARA! TAghHTT
Sfearsigzad a=a Srefddr YAt | SURIdaE YRRy
AU =

7.9 [This is same as (7.2)]

[PT presents an observational effort from a remote period.
Mercury is always very close to Sun and hence observation
is difficult. Quite interestingly visibility numbers are given
which can be verified at least for their possibility if not for
their accuracy. Even though Varahamihira quotes Parasara, he
like his commentator Utpala, perhaps implies that the visibility
numbers given in PT are not correct since they do not tally
with theoretical results. However seen from an observational
perspective PT is quite realistic. The seven paths proposed for
Mercury passes through all the 27 stars and hence the period
covered is nearly one full year. In a year Mercury will be
visible either in the morning before Sunrise or in the evening
after Sunset. In a year Mercury with its orbital period of 88
days makes 4.15 revolutions around the Sun. In any year for a

naked eye observer Mercury would be visible for four (or three)

seasons in the morning and for three (or four) seasons in the

evening. In all there will be seven viewing possibilities. It is
casy to see that PT is describing such visibility windows as the
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seven paths of Mercury. The lengths of these visibility phases
depend on the place and month of observation. No information
is available in PT about the location but we can presume it to
have been around the Kuruksetra region. As a demonstration of
the PT model for Mercury, the accompanying Fig. 7.1 shows
the visibility of the planet in the year -1200 for the Kuruksetra
region.

* Visibility of Mercury in the year -1200
Flle Settings About
1Jan

1.Feb
1.Mar

time | altitude | azimut| ma
| |
|

Kurukshetra (India)
Xear «[»( Object

|'120l:| [Mercury ~| |Places :,

Figure 7.1 Visibility Pattern of Mercury at Kuruksetra in the Yyear-1200 (1199 BCE)

invisible due to alitude
visible .

above horizon with sun
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This result is obtained using the planetarium software PLVS available at
the website www.alcyone.de where details of the method of calculation
and accuracy of the data base are available. This software can be used to
find the duration of visibility and invisibility after allowing for the arcus
visionis and critical altitude required above the horizon for the planet to
be visible. For the year -1400 and -1200 the visibility and invisibility
numbers in days are shown in the accompanying table. These years are
selected here arbitrarily to verify the possibility of the correctness of the
ancient observation.
Table 7.1 Visibility Pattern of Mercury

Morning Moming Evening Evening
Year Visibility Invisibility Visibility Invisibility
Days Days Days Days

5 - 21 18
-1400 34 28 42 28

16 38 9 24

34 37 - -
-1200 - 25 30 44

2 28 42 25

23 47 15

The order of magnitude of these numbers does not change too much with
the years. The visibility number given by PT is in the interval 9 to 40.
Considering the advantages of a modern calculation to ancient naked
eye observations of Mercury, an object known to be difficult to observe,
Parasara’s figures are accurate. What is intriguing is why PT does'not
explicitly state the difference between east (morning) and wesF (evcnmg)
observations. In (7.2) the numbers are stated as so many nights. This
would mean the observations were done either after Sunset or before
Sunrise, PT observes that Mercury has seven visibility and invisil_)il-ity
phases of unequal lengths in a year. This amounts to 3 to 3% cycles giving
the synodic period of Mercury to be between 122 and 104 days, which
average to |14 days quite close to the modern value of 116 days.]



8.1 [ In Utpala's commentary]

[These are portents depending on the star under which Jupiter
rises. The list starts with star Krttika and ends with star Bharani.
These naksatras are the stars near which the planet becomes
visible after it comes out of Sun’s glare. ]

c.?”m@“ﬁmﬂhﬁiﬁnmmmwwﬂmﬂﬁmﬁ

STRIUTRaTg |
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8.2 Jupiter moving in the middle, south and north lane respectively portends
medium, harsh and benevolent effects on people. White, red 1:e4’!ow and
dark colour of Jupiter is good for Brahmana and other ct.mu.inmftfes
respectively.

¢.3 TUCHEIT e Wiaa] T=amd Fif | Ardafed: |

8.3 Jupiter moving two-and-quarter naksatra in a year produces good
crops. If this is altered the effects are opposite.

¢.% [TEAEN TEHIH | 31 JUHAY | 77 TER:]

8.4 [In AS. This is similar to (8.1, 8.2 and 8.3)]

¢\ TeERYsaARuEr: wedier AR | e FarsT:
Y g 0l

8.5 Occultation of the star below Rohini (by Jupiter) portends difficulty to
people. If the cart of Rohini is split by Jupiter a scholar should understand
that this causes excitement in the world.

[Jupiter is a well recognized planet since ancient times. The

movement of the planet is described as two and quarter naksatra
per year which is quite accurate. This amounts to twelve years

for a full round of the 27 stars.]

¢ .5 (MR SeTRACTETEa] 35 T3]
wﬁgmﬁwﬁamﬂwmmﬁmmﬁmﬁ"

8.6 [In the commentary on BS by Bhaskarayogi. Parasara says]
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If by chance Jupiter is seen in day time, either the King of the country djeg
or the country is destroyed.

[This refers to anomalous day time visibility of Jupiter as a bad
omen. |

|
|
|
|
|
f
i
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9.1 [In Utpala's commentary]

Venus has three routes north, central and south as prescribed. These are
each further divided into three to get nine routes. In the north are Naga,
Gaja, Airavata paths. In the centre are Visabha, Go and Jaradgavya
paths. In the south are Mrga, Aja and Dahana paths. Among these Kritika,
Bharani and Svati are the Naga-vithi. The three stars Rohini, M!g_ﬂff'?‘ﬁr
Ardra are the Gaja-vithi. The next four stars (Punarvast, Pusya, Aslesa,
Maghd) are the Airavati. The two Phalgunis are the Visabha-( vithi). The
four stars Pirvabhadra, Uttarabhadra, Revati. Asvini are the Govithi.
.S"}'qw;_ya, Dhanistha, Satabhisaj are Jaradgava. Citrd and Hasta are the
Mrgavithi. Ajavithi is Anaradha, Visakha, and Jyestha. Miila, Pirvasadha
and Unardsadha are the Vaisvanara-vithi.



Parasaratantra 114 I TR

q.?ﬁwﬁzﬂwmgtﬂmﬁﬂmﬁml
Nt JuREefede: | STl o e A e
dier TorwaRgwiEs | T HEMHd '
FATEE | el e T ey |

STTdTAT TS AR RUTHTTE G | @ e edl HefoeraTafty-
EEEIB TRl

9.2 [These are portents depending on the position of Venus
among the previous nine routes. This text appears in the
commentary of BhaskarayogT also.]

2.3 IMERIRACHUIEAI T SUS TRl YUAUS S |
YOG JIR SHerAIr | SUSE § UseHe | 3MeEWa
WUSHIEd dIAHEHIEY ASHAN | FEAQUS AN
STUIT ||

9.3 Adya, Rohita, Daruna, Virocana, Urdhva danda, Tikspa are the six
mandalas (spatial circular regions). The first four are formed of four stars
each, starting with Bharani. The other two (mandalas) are formed with
five stars each, starting with Jyestha. The first four are also called Vata.
Si".r'k._s;_ra is also known as Vyadamarga. The Urdhvadanda without star
Sravana is called Vaisvanara.

RY W AWy RN AR el
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9.4 [These are the portents depending on the station of Venus in
the six circles.]

.Y 3T Wd I @ TS T2 |

gl [
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9.5 If the planet Venus is seen throughout the day then villages and cities
get troubled by invaders.

Q& HmReIsTeicarfasT: e RHa
THT | qF GRS HAUTET e AT TSt
STEaYAT  yHTHeEel YAl | R e
YRR | TaHaTsTeTe AR oy #eaw: Qe = |

9.6 Venus sharp, with bright rays, stationed in the nine stars —
Uttaraphalguni; ~ Pirvaphalguni, ~ Svati,  Visakha, Piirvabhadra,
Uttarabhadra, Ardra, Bharani and Pusya produces rain. Venus portends
good, medium and low health; food crops and rainfall respectively, if it
passes in the north, middle and south of Rohini, Citra, Visakha, Anuiradha
stars. Passage north and middle of Magha and Kritika stars is good for
people. Passage in the middle of Asadha, Hasta, and Rohini’ portends

attack on cities.

[This text of PT is quoted by BhaskarayogT also.]

R.9  RETEIETAIEEh et g 4 MTHEETHUS G -
RSB A TR T e T Al g eaRufifRdst:
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9.7 Venus of the colour of snow, gold, silver, conch, crystal, beryl, pearl,
honey, ghee, lily and Moon with clear rays does good to the kings.

[Bhaskarayogi quotes the following verse attributed to
Parasara]

FHERAY: fEAwer Arfer Ay |
qrfatsagdryy gsiyrasd: Tod:l|
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9.8 [This is same as (9.7)]

%R ICHAMMES g, . . .| S<fdud: gaed
ESRICEECHN]

9.9 [This is very similar to (9.6). Additionally Venus to the south
of Moon or north of Sun is said to portend good rainfall.]

R-20 [WEHTIITIN: SeqeTd RSN 3 TR f82w:]
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9.10 [/n the commentary on BS by Bhaskarayogi. Here are Pardsara’s
special statements.]

Ifin the month of Kartika, Venus rises and sets then for ninety days there
will be no rains. If when Venus is visible, Jupiter rises in the Kritika
asterism (Pleiades) in such an year rainfall will be normal. If during the
set and rise of Venus, Sun and Moon are having circular motion then there
will be rainfall. If it rains when Venus is seen in non-rainy season, then
combined with the rainy star Full Venus produces no rains.

[Venus is also known as sodasarci that is one with sixteen lights.
This nomenclature refers to the variation in the brightness of the
planet due to its phases, like with Moon.]

.22 [t wuoRRm T avdided:  eErE
dreffartfivhe: TR @ deEh 7 B | SEEEEd
AT e S e | A Ao ot | drefimertar
fereaw weren]

9.11 [Ballalasena: Here Sodasarci means even if Venus is Full there will be
no rainfall. Parasara has not said about the lanes of Venus. The common
lanes of planets are valid here also. They will be described later: Here the

results of Venus in the different lanes are written]

R.2R aﬂqnﬁ@ﬂm?mwﬂﬂfgtﬁ@ﬁlmgwﬁm—
oy et o | ST e n e -
dreT SetereRTg e | Metear e gl | STgaETeAt

9.12 [This is similar to (9.2) with some differences. In (9.11)
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Ballalasena says that Parasara has not mentioned the lanes of
Venus. But Utpala’s commentary has this text as in (9.1) above. ]

.23 IERIRACEUA=AEdcUS IRy yuqUS e |,
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9.13 [This is Similar to (9.3) and (9.4)]

R.2% [STURARTHUT s HNIE YUST: | T 1]

9.14 [Ballalasena: Based on the lateral movement of Venus Parasara has
described five paths, as follows:]

R UTRIdI=AT: SIAAHAT SeweAeum: T b dwr
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9.15 In the east and in the west from the rise and setting three paths
namely north, central and south exist Jfor Venus. The inbetween space of
these three has to be divided as north-central and south-central to get five
paths for Venus.

9.16 Venus having set in the east along the above five paths becomes
visible after 55, 65, 70, 81 and 90 days respectively. Venus having set in



Movement of Venus 119 Il 3[R

_ H1
the west (along the five paths) rises in the east after 6, 8, 12, 15 and 24
days (respectively). Venus rising in the east covers 21 naksatra segments
in nine months. In the west 19 stars are covered in eight months.

[The visibility numbers for Venus are not stated in the
commentary by Utpala. This may be because Varahamihira did
not refer to Parasara in BS chapter on Sukracara. However AS
has this important text which somehow has remained unknown.
[t is but natural Venus should have attracted the attention of sky
watchers in ancient India. PT text as it has come down represents
three different models to describe the movement of Venus. In
PT (9.1) nine paths are described for Venus with specific names.
For Jupiter only three paths were given as Central, North and
South. These were found insufficient to explain the position
of Venus and hence (9.1) recommends dividing the above
three into nine lanes. Venus can be seen early morning before
Sunrise and in the evening after Sunset. If observed over a long
period the spatial positions seem to make a closed figure which
looks like an extended flat region in the east and also in the
west. To model this (9.2) locates Venus in six mandalas in the
background of fixed stars. After the above two efforts comes the
most important one in (9.15) to divide the original three lanes
into five paths in the east when the planet rises and five paths
in the west when it sets. This statement preserved in the AS
is clear that it is the same object seen in the east and also in
the west. Ballalasena explains this as accounting for the lateral
movement which is due to change in declination and increase
and decrease in the elongation from Sun. This defrelopment
would have happened over a long observation period as the
visibility statement separately for east and west and the related

numbers in (9.16) clearly demonstrate.

As per PT the visibility of Venus in east is'folr 270‘ da}):s
followed by an average invisibility of 68 days. SlmIIarlly?’uZ1 the
west visibility of Venus is for 240 days followed by ays
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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 (solar). Since in ancient India counting
in terms of zithi was common PT might have reported Venus
numbers in terms of tithis. In such a case 591 tithis are actual ly
equal to 582 (solar) days which is a very accurate number. The
visibility of a planet depends sensitively on several parameters
and hence the synodic period as derived from PT, even if it were
to be 591 days, is a remarkable observational result. This may
not be so surprising if we recognize that for Mercury, which
is more difficult to watch, the numbers of Parasara are very
realistic. The mention of five paths after the trials with nine
and six would have been possible only after an observational
exercise. Venus after five rounds that is after eight years comes
back to nearly the same position in the sky. For example, starting
with a particular constellation early in the moming after each
period of 584 days it will be seen in the eastern sky with its
position shifting to form a five cornered pentagram as pictured
over a period of eight years. The five paths and the five sets
of invisibility numbers mentioned in PT quite clearly refer to
this fivefold pattern. The East and West invisibility numbers
depend not only on the latitude but also on the critical altitude
above the local horizon at which the observations were possible.
This of course is not available to us. Hence the two sets of five
invisibility numbers can only be verified for their admissibility
as being realistic naked eye observation results spread over a
period of time of at least eight years. This has been verified for
Kuruksetra, as in the case of Mercury, using the PLVS software.
With a critical altitude of 2° the invisibility of Venus after setting
in the West produces a sequence of numbers (@52 1501591'8)
which repeat with minor fluctuations of one day on either side.
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Similarly the other set of invisibility numbers are on average
(82, 65, 76, 71, 75). If the PT observations are taken to have
been done at slightly higher latitude the above figures would
vary by a few more days. In any case this demonstrates that
the PT statements have to be accepted as realistic observational
results.]
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10.1 [This describes the beneficial and ill effects of Saturn’s
station among the 27 stars on people of different professions
and in different regions. The list starts with star Kr#tika and ends
with Bharani. The geographical regions affected by the portents
are mentioned in several places of PT. However not all of them
are uniform in the place names. For example, here Dravida,
Karnata, Cola, Pandya are mentioned together indicating their
mutual closeness and also their southern location. However
in other places Dravida is clubbed with regions in present day
Gujarat and Rajasthan.]

20.3 i Fra By R

10.2 If Saturn is stationed in Kyttika and Jupiter is in Visakha there w:‘H
be a major disturbance among people. If the above two p!aner:s are seen in
the same star it indicates differences among people in the cities.
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10.3 [These are portents based on the colour of Saturn. The Jast
verse above is quoted by Bhaskarayogt also.]
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10.4 [This is same as (10.3) but in a slightly different order.]

Ro.4 [WRFRrA Ty | Sqwamter zef:]

10.5 [Ballalasena: margastha means placed in the north of the concerned
star.]

R0.& AT YR, AT IR, AT |

10.6 [Thisis sameas (10. 1) starting with Asvinfinstead of Kyttika)
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10.8 Saturn s movement among 27 stars takes 28 years. Three paths are
prescribed there. The invisibility is for twenty seven to th irty days. It may
be more or less by one day.

20.% [UATESETHE: | Teermasgr Biam | st
FAT ]

10.9 [Ballalasena: pravasa means setting. This is usually for 30 days. It
may increase or decrease by one day.)
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[Utpala has commented on Ketucara in the Brhatsamhita. This
commentary has many statements due to Parasara. Even then
there is considerable difference in the sequencing of the comets
as said by Parasara and Varahamihira. Varaha nowhere refers to
the year number mentioned in the Pardasaratantra. Due to this
reason in the commentary, the comet sequencing has become
inconsistent, Fortunately, the list provided by Ballalasena in the
AS reads consistent and realistic.]
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11.1 [In AS: Signs of a comet portendin g good results as per Parg saral

In such countries where a comet is seen to be tender (lovely) clear; pleasant
and moving clockwise; one should indicate beneficial effects

22.% [STRITATERININT UhaaTaahaar Yot Qe S |
qUT < G ] :

11.2 [Ballalasena: In the opinion of Parasara and others there are 1]
classes making a total of 101 comets.]
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L1.3 There are 101 comets. Among them 16 are born out of the exhaling
of Mrtyu, 12 are from Aditya, 11 are due to anger of Rudra, 6 are out of
Pitamaha, 15 are children of angry Uddalaka, 5 are from the laughter
of Prajapati, 17 are from the forehead of Marici Kasyapa, 3 are from
Vibhavasu, 14 are coeval with Moon when the ocean was churned. One is
born of Dhiima and one is from the anger of Brahma. From the rising of
twenty-six of these results are expressed. We shall describe them by their

name, form, effect and time.

[This describes the eleven classes and their membcrs'hip. .The
numbers associated with Aditya and Rudra are interesting since
these are in harmony with the Vedic tradition C')f 12-aditya and
11-rudra. The printed texts show the word dasr.z .for the Rua’r(i
group. This could be a scribal error, since traditionally Rudra
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are counted to be eleven in number. Utpala’s text reads very
similar except it counts 10 comets due to Rudra but 7 due to
Pitamaha. All texts mention specifically that only 26 of these
were observed. Bhaskarayogi quotes PT as: ekadhikam
ketusatamiti]

.Y T WA AT At | THEHIN R IE RIS v
AT T G ey R SegdRE: et
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11.4 Therein rise three related to Death. Vasaketu, Asthiketu (and)
Sastraketu rise one after another. There Vasaketu elapsing 130 years in
the era of Floods, thick and big, with its crown bent towards north having
risen in the west, causes immediate destruction. Harsh Asthiketu has same
invisibility period and causes famine. Sastraketu rising sharply in the east
resulls in destruction of ‘weapon handling kings.

[The alternate reading for samplavesu is samplave yuge. This
would mean in the Era of the Floods. The text of Utpala reads
bhargavah in place of martyavah. Further the second sentence
reads ekaikasah vasﬁ—asrhi-s'asrra-kemvmf:, which is a better
reading. Asthiketu (Bone-comet) and Vasdkern (Marrow-comet)
are said to have the same period. Here the technical words prosya
and pravasa are to be noted, These refer to the celestial object
becoming invisible for a period. In understanding PT in some
places statements of Vrddhagarga as quoted in AS are helpful.
Firstly, he names the sixteen comets of the Mrtyu group as

I S T 2416 SRASIETel |
TRREHT g9 3Mosagasa: |
ST THEhY: AR I |

T 9 4TEsT gt e e
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The seventh comet in the above [ist is called Parasara. Even if
Vrddhagarga named the first sixteen comets artificially one of
them being Pardsara indicates he should have been later than
Parasara the author of PT. Viddhagarga clearly states

Wﬁfimﬁ‘ﬁ“uﬁﬁﬂlﬂ?ﬁﬁ: |
IS SRAE: YT fArstar TRy e |
ﬁﬁTﬂ'ﬂTUTrQ‘q}HT:F EFECEICRICH
TTedr e 234 THREHT I
TUHE] W: EIF‘EQ'W |
FEARIR @ Td AR

This means the first three comets of PT have to be taken
sequentially one after another at intervals of 130 years.
Varahamihira writes about the same comets, borrowed from the
same source, but never refers to the year number and the Flood.
The word denoting the year number needs attention. The year
number of Vasaketu is stated as trimsat-varsa-satam. In current
Sanskrit use, this would be taken to mean 3000 years. This is
how Dikshit and Bhat have translated such number words'<.
However, ancient evidence indicates the meaning to be different.
This is seen in the explanation offered for a similar compound
word. Utpala and Ballalasena quote Garga about Visvariipd,
which are celestial objects causing fire. Garga describes them as:

FSTRIGAT BT AT TSI R
e =% fAawdfd Tl

-

The count is here given as vimsat-graha-Satam. Ballala-
sena explains this as: vimsatyadhikham satam ityarthah.

-_--‘____—‘———_._
. | 1969.
1 S.B.Dikshit, Bharativa Jyotisa Sastra (Vol.I) Govt. of India Press, Caleutta

; ilg idas, N.Delhi, 1981,
2 M.R Bhat, Bl armmhfrciofl‘?u‘&hfmrihfm(E“ghSh Transl.) Motilal Banarsidas,
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Varahamihira in BS (11.23) and Utpala in his commentary on
the above verse give the number of Visvariipa 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. The first named comet Vasaketu is said to have
appeared being away for 130 years in the era of Fioods. There is
some ambiguity about whether this has to be treated as a second
appearance of the comet after 130 years during the Floods or 130
years are to be counted from the year of the Flood. Similarly,
Asthiketu is said to have the same pravasakala or period of
invisibility. This would mean that Asthiketu was visible after
130 years from the setting of Vasaketu. As per Vrddhagarga the
third comet was seen after another 130 years. ]

RN T PHGH]: THICHOREA areuar st
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L1.5 There Kumudaketu is seen in the west at the end of the transit of
Vasa and other comets.It is seen Jor one night like a bright spray of cow’s
milk, with its head bent eastwards. This causes good food production and
friendly relation among people for a period of ten years. In the western
region it causes various diseases to the people.

[Kumuda refers to the flower night-lily. No year number is
available for this comet other than the mention that it raises at the
end of the visibility of the previous three comets. Vrddhagarga
refers to Kumuda almost in the same way, with its visibility
limited to just one night. Utpala’s text of Parasara is same. But
before stating kumudaketu the following list of names is given:

atha amytajah kumudo manih| Jalodbhavah padmah| avartah
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urmih| Sankhah| himah| raktah

| kuksih) kamah visarpinah|
sttascetil|

Some of these objects appear later in the PT.]
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11.6 Kapalaketu among the offspring of Aditvas, 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 generates drought, famine, disease and fear of death. For months equal
to days and years equal to the months of visibility, it reduces the autumn
grain yield by half and also uses away (destroys) half the population.

[Utpala’s text is same including the year number which
Varahamihira does not state in his text. Utpala’s commentary
has divasan, shown above in parenthesis instead of masan.
Vrddhagarga’s description of the rise of this comet is

m-yﬁﬁﬁwﬁﬁmﬁa
SERIIERIE R T R ';ia’-m?rn
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The year number is stated additively, in the third verse above,
as five then fifteen and further hundred and five that adds to 125
years. |
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11.7 At the end of Kapalaketu's transit, Maniketu is seen in the west Jora
night, subtle like the star Arundhati (Alcor in U.Major), with its milky white
oily and stationary crown bent towards east. Starting from its rise, for a
period of four-and-half months it produces good health and abundant food
Jor people. If seen for a longer period it increases generation of inferior
life forms (insects and worms).

[Vrddhagarga describes this comet in the same way.

3T I yfavenef surereuRay: |
hqARRE: S afieeRsf |

iy By Iy axfaRf: |
Wﬁm&ﬁq\mw: 1 |

No time interval is mentioned for this comet called Mani
meaning Crystal. Its crown was bent eastwards and was seen in
the west for a few nights. Again, this is said to have appeared at
the end of the visibility of Kapalaketu seen in the eastern sky. It
is likely the two were same seen first in the east and later after a
few months in the western sky. ]

Ro MW WA FTgiET: foreg: A0 gl
T WSEET | qfor darus) srqaerer whidtam
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11.8 Kaliketu, born out of Rudra'’s anger during the sacrifice of Daksa,
rises afier 300 years and 9 months. From the east, in the Vaisvanara path,
with a harsh copper-red colour head like the tip of a trident, it travels one-
third (or three parts) of the sky to be seen at the horizon. F: or years, equal
to the number of months seen, the comet having reduced the population to
one-third, leaves the autumn grain yield to be worth eight measures.

[Vrddhagarga describes this comet in great detail. A part of the
description is:
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This states that the comet rises from the east stationed in the
region of stars Jyestha, Mila and Anuradha. This correspon.ds
to the constellations Scorpio and Sagittarius when they rise

The comet has its head bent to the south,

early in the morning. masks the

dreadful like a spear, dark coppery red in colour. It
naksatras and sets after traveling one-third of the sky.]

R sy G W TSweRENAE WIS
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11.9 Then (appears) Calaketu related to Pitamaha, Having risen 115 years
after Kaliketu in the west, with a crown of the size of a Jinger joint, bent
southwards, following one-third of the sky, as it travels north exhibitin g a
head like the tip of a trident, it moves close to the star of Brahma (Abhijit),
touches Dhruva (Pole Star), Brahmarasi, Saptarsi (U.Major) 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 of ten months and destroys a populous
province in madhya-desa (Central country). It troubles other places also
Jor 18 months by occasional Jear of enemies, drou oht, disease and death.

[The text of Utpala is almost same except jalaketoscarante
appears in place of kaliketoscarante. This is an error as PT
is clear that Jalakety appeared after Calaketu. Kalikety 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. 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 left
records on 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 s said to have risen in the west,
that is after Sun set, We may speculate that this could have been
. S0 because of the nearness of the comet to Sun and consequent
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invisibility in daylight. This implies Calaketu would have
traversed between Sun and Earth. Among the background stars
mentioned, Saptarsi refers to U.Major, without much confusion.
Dhruva cannot be taken as a-U.Minor, since before ¢1500 BCE
the pole star was a-Draconis (Thuban). After this period till
about 500 BCE there was no recognizable pole star, Mention of
both Brahma-naksatram and Brhama-rasi brings in difficulties
in interpretation. From the context, these should be indicating
two different stations of the comet. Brahmardsi most probably
refers to constellation Lyra. Presently, following medieval
Indian Astronomy, Abhijit is identified with star Vega which is
far north of the ecliptic. But, in more ancient times. perhaps
Abhijit was recognized to have been near the ecliptic, between
stars Uttarasadha and Sravana. Mahabharata metaphorically
records the vanishing of Abhijit from the sky. Madhyadesa,
means middle country with its boundaries changing over 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 the 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 Drsadvati, including Kuruksetra®, This matches
with the description of madhyadesa as per PT (13.2) given in a

later section on astral-geogFﬂPhY-

The description of Calaketu by Vrddhagarga is more explicit.
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3 O.P.Bharadwaj, Studies in the Historical Geogr aphy of Ancien
Delhi, 1986

{ India. Sundeep Prakashan,
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The comet is stated to be starting from west and proceeding
along stars Brahmam (near Vega), Brahma-hydayam (Aurige),
Dhruva the Polestar and then Saptarsi or U.Major to turn south
before setting. ]
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11.10 Jalaker ( Wnier—come!) having appeared when nine months of work
of Calaketu is stjl] rematning initiates Krita, Rising in the west with its
head bent to the west, with aq well-formed star it gives within nine months

health and plenty of food to the people. It compensates for the bad effects
of other celestigl objects.
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LL11 Comets Urmi and others ending with Sita appear at intervals of 13,
14 and 18 years, If they are pleasant they produce good effects, otherwise
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the opposite (effects are indicated). They destroy inferior life forms.

[Eight 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 PT giving
the names of comets between Urmi and Sitg already stated
above under (11.5). 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. Vrddhagarga includes the comet Sankha cighteen
and half years after Kaliketu. About Urmiketu he says it seen on
the seventh part of Moon as a dark object like Rahu for seven
nights.]
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L1.12 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
Jor months equal to the muhiirtas it is seen. If it looks harsh it initiates
Jatal diseases.

[The description by Vrddhagarga is very similar. Bhaskarayogi
quotes PT text partly.]



Parasaratantra 138 L Wﬁ?‘iﬂ' I
e HEAUgHT AR e W |

11.13 Then, Svetaketu offspring of Uddalaka is seen, 110 vears afier
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, the second offspring of
Prajapati, staying like a yoke or a pole. Both the objects, visible for seven
nights, trouble people for ten years. If Ka is seen Jor twice the duration (14
nights) it will cause horrible effects of weapon on people. The two turning
to oily colour give good health and plentiful food.

[Utpala’s text of Parasara is similar, except Bhataketu appears
in the place of Bhavaketu. In the place of yugasamsthayr it has
the better reading yipasamsthayi. Svetaketu or White-comet is
the nineteenth member in the PT list. It is said to have been seen
with another comet in the west denoted by the single syllable Ka.
PT describes Ka as Yyupa-samsthayi. Yiipa is a technical word
indicating, in Vedic parlance, a column in front of the sacrificial
altar. Varahamihira 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 (scizer)
and a kefu (comet). The names of the two comets are equally
intriguing. Svetaketu the son of Uddalaka is a famous name in
Vedic literature, particularly the Upanisads. His name appears
in the Mahabharata also as a social reformer living before the
time of the 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 Kaf appears as the name of a
celestial deity also. This indicates the possibility of some PT
comets being linked with Rgvedic deities. Vrddhagarga also
says the two comets Svetaketu and Ka appear at the same time.]

R M Taohg:  Adhqrereast  aERERaRd
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11.14 At the end of the effects of Svetakety (that is afier 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.
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11.15 Kasyapa Svadhiketu is seen, 115 years after the transit of Padmaketu,
in star Jyestha. It is dark and harsh occupying one-thivd of the sky. It
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 noble groups in the middle region and north to one-third.

[Utpala’s text mentions this comet again as svetaketu instead of
as svadhiketu. This obviously is a scribal mistake in the Varanasi
BS edition by Dwivedi. Vrddhagarga says that this comet rises
in the star Sravana.]
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11.16 Avartakety rises in the latter half of the night, after the war'.ft: 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.

.20 sy W AV WS AT ST
FeTg ewfima: Aaehdr: Teanhel



Parasaratantra 140 | T 3RE=m

11.17 Rasmiketu born of Vibhavasu, 100 years afier Avartakety, appears
in the star cluster Krttika (Pleiades) with a smoky head. Its effects are
similar to that of Svetaketu.
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L1.18 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. egjecting a jet of smoke. For
years equal to the muhiirtas of its stay, kings fight among themselves.
Whichever star it covers with ifs smoke, the countries associated with
those stars are troubled.

[Utpala’s text is same with varsa-Satam replaced by varsa-
sahasram. Bhaskarayogt commenting on BS (11.51 and 11.52)
quotes Parasara

Explaining this further he says that if the comet is seen stationed

in the natal star of a person it is a bad omen for the concerned
individual. ]
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11.19 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 t."u..'e, appears on
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, pleasant, with a clockwise shaped crown moving on
the north side of Go, Gaja and Naga paths.

[The paths called Go, Gaja and Naga are specific regions in the
night sky defined in relation to the stars. For example the region
to the north of stars Krttika, Bharani and Svati is called Naga-
vithi (Vide 9.1).]
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[Dhiimaketu or the smoky-comet is the last in the list of
Paradara. Vrddhagarga also names the last in the sequence as
Dhiimaketu. Varahamihira calls this Dhruvaketu. U_tpal?‘s text
of Parasara gives the same name. However, considering the
popularity of the word Dhiimaketu in the sense of a comet,
the text of 4S is more acceptable. Utpala’s text has an extra
sentence that Dhruvaketu is said to be seen in 10, 21’. 6.2 and
100 ways or forms. Bhaskarayogi’s commentary also attributes
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such a statement to Parasara. It is possible Parasara held a view
that the same comet comes back in different forms at varying
intervals.]

11.21 Discussion

The above celestial objects described by Paragara are unambiguously
comets. Varahamihira in BS, has only repeated in verse form whatever
Parasara had already said about comets. He has omitted the year numbers,
even if he knew them. Utpala, some four hundred years later commenting
on BS, quotes PT at length including the chronology starting with the
Flood, pin pointing the original source of Varaha. However, since Variha
wrote about comets in an arbitrary order, Utpala’s PT text does not read
in the correct sequence. For example, Utpala mentions Kapdlaketu, which
is supposed to be seen after Kumudaketu, in verse (11.3 I) of BS. But BS
presents Kumuda after several other comets in verse (11.43). Fortunately,
Ballalasena has preserved PT in the correct sequential order. Thus, while
Parasara’s comet list in AS is internally consistent, BS list is not consistent.
The mentioned year numbers are perhaps approximate time intervals
between two sightings, expressed as elapsed time. How was Parasara able
to obtain this list? It should have been a tradition directly available to him
which started its initial point with the Flood.

As discussed in the Introduction and in (3.12), the 7antra of Parasara
as an oral knowledge tradition should have originated around 1400 BCE.
The statement about the twenty-six comets and the interval between some
of them would be a chronological artifice to link the initial time of PT with
the Samplava or the Flood. The total number of years in the list adds to
about 1300 years. This dates the Flood (inundation or deluge) to before
2500-2700 BCE. These figures can easily be in error by a few centuries.
The oldest evidence to the Flood appears in the Sazapmha Brahmana,
which is later than the Rgveda but belongs properly to the Vedic literature.
The contents of this ritualistic text have been dated to circa 3000 BCE
based on the statement that Kystika (Pleiades) were not moving from the
cast. The comet tradition preserved in PT supports this dating. Atharvana
Veda mentions about the breaking of a boat, which may also be an indirect

.
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reference to the above Flood®. 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 ag belonging to a bygone e;a-*.
Hence, the Flood of PT should be taken to have occurred several centuries
before the inundation of Dvaraka, the capital city of Krsna.

Among the various Garga related authors quoted by Utpala and
Ballalasena, Vrddhagarga stands out as being different and interesting. He
recounts almost all of PT, in verse form, but with additional information
based on observations. He accepts the same grouping as in PT, but lists all
the sixteen comets of the Mifyu group, naming one of them as Pardsara.
This indicates that his composition belongs to a date later than that of
PT. 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 PT. 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.
Vrddhagarga mentions about a comet which he calls Gadaketu (Mace
comet).

Trifafisgt srmarEr ek TR
sTRerigEifi aEead qe I
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TR e g gRal T

This was seen on Margasira Amavasya (November-December) in the
region of stars Ardra (Betelgeuse), Punarvasu (Pollux), Pusya (Asellus),
ASlesa (Minhar) and Magha (Regulus) but gives no year nufnber. Probz!;iy
this was seen during his lifetime, after the close of the list of PT. The
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total years as per Vrddhagarga also add up to nearly 1300 years, but he
specifically mentions thousand years as the elapsed period before the last
two comets namely, Samvartaka and Dhitma were seen. The descriptions
of these two are also somewhat different from that given in PT.

FeTAIRATEHTIT T4T GREAT |
ST TUASHTETIT [ afEdil
T aNHEHT g =fedt R |

AR &I S adaT 727

Like the naksatra-wheel repeats (rolates) in the sky, so also the comet-
circle repeats itself out in the sky. At the end of 1000 years, at the end of
the comet strand, two seizers (comets) Dhitma and Samvartaka appear
logether.

Vrddhagarga 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 Dhiimaketu, before setting,
sends a jet of smoke away from Sun (astamanakale tu raveh dhiimam
vimunicati). 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
taramayam riipam pasyanti ajnana-caksusah). He describes the other
comet Samvartaka as the one famous for reducing the world (samvartaka
iti khyatah ksayaya Jagatam iti).

The others quoted in the Adbhutasagara namely Garga, Gargya,
Gargiya, Atharva-muni, Devala, Bhargava and Varahamihira have nothing
original to add to the comets of Parasara and Vrddhagarga. They increasc
the total number of objects to 1000 and add new groups such as Jupiterian
with 65 members, Saturnian with 60 members. Whether these objects
were comets is not clear, For example, Guru-sutah (J upiter’s offspring) ar¢
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

T —————
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northeast direction. Ju'g.ims is a form seen on Sun, like a person sitting in
a chariot. This could be referring to the transit of Venus across the org of
Sun. Comet Aruna is not starry, but dark red in colour and dust like, with
diffused light. Kanka is a comet shining like Moon but clustered iike 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
lies in preserving for posterity an ancient set of celestial objects, other than
naksatras and planets, known as 4runa, A ngirasa, Ka, Kanika, Kabandha,
Kirana, Visvaripa, Brahmadanda, Taskara, Tvasta, Trisiras, Trisikha,
and Vibhavasi.

It 1s scen from the above that Parasara and Vrddhagarga 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 must 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 PT 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 Svarbhanu causing solar eclipses
find place in the Rgveda (RV). Even though the name Rahu is absent, quite
intereslingly, the word Ketu and its derivatives appear more than seventy
times in the Rgveda, with conspicuous absence in the second Ma{:dakf.
All the transient celestial objects named previously, such as Ka, Tvrf._v.ra,
Vr's'vm-apa_ Trisikha, Taskara, ,ai'pigimsa. Vibhavasu are lin. fact deities
Sung in the Vedas. The popular word for comet in Sanskrit is Kefu ofFen
referred as Dhiimaketu. Currently, this word is used in almost all Indl.an
languages in the sense of comet. Ketu originally cou{d have Tea“t 2 Tlfy
flag like object, synonymous with words such as Sikhiand keS{. An.lara osa
a standard reference on ancient meanings provides two meanings; namely

agni (fire) and utpata (anomalous phenomenon) for the word dhitmaketu.

The first meaning is obtained by interpreting fire as smoke-bannered. It

' 7 ; hat sense
IS obvious the latter meaning of uzpata refers to a comet. In w
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the word Dhizmaketu could have been used in RV? Since Fire ig only a
derived meaning, the word Dhiimaketu appearing in some places of Ry
has clear comet imagery in the background®. Atharvana Veda has a famous
prayer for peace to the shaking earth hit by meteorites and to Sun, Moon,
planets, Rahu and death named Dhiimaket/’.

The Kausika Siitra a ritualistic text belonging to the Atharvana Veda
has an interesting reference to dhiimaketu

S TATEHDY: HOA 1 ST AeATE RIS R I
(3 g 2R9.7)

If this dhiimaketu masks the Seven Sages (U.M, ajor) it portends ill; it is
said so. (Kau.Si. 127.1)

Since this is about a celestial object covering up the constellation U.
Major, the dhitmaketu named here is a comet. Moreover, there is stress
on the word this (etaf) meaning perhaps this was an observation of a real
comet recalling the memory of an ancient event such as the appearance of
Calaketu which touched U.Major and also caused distress on earth.

Still more detailed reference to the planets, comets and their worship
is available in Atharva-veda-parisista (AVP), which is an appendix to
the Atharvana Veda. It is a guidebook for Vedic religious observances
which were perhaps popular in the centuries before the beginning of CE.
It includes topics like earthquakes, eclipses and comets, the purported ill
effects of which were to be mitigated through prescribed rituals. This text
appears to have been compiled over a long period of time. Some parts of
AVP may be later than Panini and Garga, who are cited with reverence-
There is a popular opinion that Kefu in the Nava-graha-pija (worship
of nine planets), which is still in vogue widely, is the descending lunar

6 RN.lyengar, Comets and Meteoritic Sh i G 45.1
) $ in - . JHS, 4.1,
2010, pp.1-32. owers in the Rgveda and their Significance

7 Samno mriyurdhimaketuh || (Atharva-veda-samhita XIX 9. 10)
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node. This is a misunderstanding based on wrongly equating medieval
astrological myths with the more ancient Vedic practices of Hinduism
founded on astronomical concepts. AVP (52.12.1) clearly states the ninth
graha as:

b N
ToHET AT quedgreme:
The ninth should be understood as Dhiimaketu the mahagraha.

Further, the Sc?n(fka!pa of Atharvana Veda has the following canonical
hymn for invoking Kezu during religious worship.

& et 2rar 99 = uRwugey |
THE TR Y thq 3MEEAMHE I

Linvoke here, Ketu son of Brahma, who has a long lock of hair and
whose face is circular:

In contemporary worship following RV, the prayer for Ketu is in plural as®

TTCTRTE A AT ARG HE AT |
A
UG BGTeHRI T I s TOrHrREH i

I bow to Ketit who are of the colour of palasa smoke, who have starry
heads, are ferocious, awesome and are born of Rudra.

There is a tradition of worship which uses the above in singular number,
Without affecting the meter. In any case, it should be clear. t'hat the most
ancient practice of navagrahapitja, included in its fold the \.’ISIF)IC Ketu the
Comet and not the lunar node which is just an imaginary pointin the sky.

e thalaya
- - = HI y
8 Rgvediya Navagraha Pija (Japa) Vidhi, Srimanmadhva-siddhanta-gran y
Udupi, 1 1th cdn., 2004
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PT in its classification mentions about a comet born out of the anger
of Brahma. In the description, this is the Calaketu said to have had g
trident like (Sit/a-sadysi) head. The trident also called 1risiila is a weapon
with three piercing head-like protrusions at the end of a long rod. Garga,
quoted by Utpala and Ballalasena describes comet Brahmadanda as

. e~ { e

@#W: D HAURARNE =T |
HaERTg g3dd TeIeuer Yarae: ||

There is one cruel offspring of Brahma with three heads and three
colours. This Brahmadanda is seen in all directions inducing fear.

Trisikha and Trisira, both meaning three-headed is a celestial object
listed by all the ancient authors. In the Taittiriya Samhitd, we read that
Visvariipa son of Tvastra had three heads hinting at a synchronism with
the above comet images’. The word Visvariipa may also refer to one
who could be seen everywhere or in all directions, matching with the
Brahmadanda described by Garga. Among the artifacts unearthed from the
Indus-Sarasvati Valley sites (~2000BCE) are seals depicting a three-headed
animal with several variants (Fig. 11.1). These are found in different sites
spread over a large area of North West India'’. One wonders whether this
could have been the anthropomorphic representation of a triply split, that
is a three-headed comet. There are other interesting archaeological objects
belonging to much later periods unearthed from the Mahabharata sites, such as
Hastinapura'!. These are the painted grey ware (PGW) pottery dated to 1000-
1200 BCE. These show designs of circles and whorls with tail like extensions
resembling comets. A selection of these objects is shown in Fig 11.2.

9 visvaripa vai wastrah ....tasya trini Sirsani|| (Tai. Sam., 2.5, 1)

10 A. Parpola et al (Ed.) C orpus of Indus Seals and Inscriptions (vol.1 & 2) Suomalainen
Tiedeakatemia, Helsinki, 1987, 199]

1 B-B:Lﬂl- Excavation at Hastinapura and other Explorations i the Upper Ganga and Sutle]
Basins. 1950-52, Ancient India, Bull. Arch, Survey of Ind. No.10 &11, pp5-151.
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[4gastya or the star Canopus has received considerable
attention in India since Vedic times. Agastya was originally a
sage known from the Rgveda, who after his time got identified
with the southern star, Canopus. Here we cannot go into the
analysis of Vedic hymns that refer to the star. The 12" Chapter
in BS is titled Agastya-cara that is movement of Agastya. One
wonders why Varahamihira in BS should have captioned this
chapter like his previous chapters on planets which wander in
the sky. We have seen in PT (1.10) how a student of Paragara
doubts whether 4gastya could be a graha (seizer or planet). A
recognizable character needed for an object to be taken as a
graha was its conjuction with other celestial objects due to its
movement and occasional invisibility. 4gastyq appears to satisfy
the second condition, though it does not conjunct with any other
star or planet. It is likely the first sky watchers in ancient India

suspected Agastya to be a planet before understanding its true
nature as a star.

R [SAfAgHt | For 7w i
mﬁﬁﬂﬁﬁﬂﬁﬂﬁvp}uﬁmﬁn

12.1 [In Utpala’s commentary; Parasarq said. |

(Agastya) rises when Sun is iy

Hasta, it sets yhep (Sun) is in Rohini;
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[The above statement gives the naked eye conditions for the rise
and set of Canopus during the time of Paragara. Udaya refers
to the annual first visibility in the early morning sky. Similarly,
pravasa is the last visibility in the evening after Sunset, With no
other lateral evidence available for this text, it has to be treated
as a result based on long years of observation. Agastya or
Canopus is a southern star not visible in the higher latitudes of
the northern hemisphere. If we assume that about four degrees
altitude is necessary to recognize a new celestial visitor in the
southern horizon, Agastya would have been visible to early
morning viewers in Kuruksetra from around 2900 BCE, in the
month of October, but only for a few days. It would have been
visible again in the evening in the month of March for a few
days before going below the horizon, to be seen to be rising
in the south again in October. The star lore associated with
Agastya is all indigenous since the star is invisible in places
beyond 37°N, matching with the northern border of greater
India in ancient times. To make the text clear the dates of rise
and set are tabulated for a period of 2000 years as applicable to
the latitudes of Kuruksetra (30N, 76.75E) and Puskara (26.5N
74.55E) in Table 12.1.

Table 12.1 Visibility dates of Canopus at critical altitude of 4°

ST

Early Momning Evening

Year | Kuruksetra Puskara Kuruksetra Puskara

-3000 Invisible 14.9-31.10 Invisible 21.2-12.4

-2900 | 6.10-10.10 13.9-1.11 15.3-20.3 20.2-12.4

-2800 | 2.10-13.10 12.9-1.11 11.3-23.3 19.2-12.4

-2700 | 30.9-15.10 12.9-1.11 8.3-25.3 18.2-12.4
_?2_600 28.9-16.10 11.9-2.11 6.3-26.3 17.2-13.4

-2500 | 26.9-17.10 10.9-2.11 4.3-27.3 17.2-13.4




[Agastya or the star Canopus has received considerable
attention in India since Vedic times. Agastya was originally a
sage known from the Rgveda, who after his time got identified
with the southern star, Canopus. Here we cannot go into the
analysis of Vedic hymns that refer to the star. The 12" Chapter
in BS is titled 4gastya-cara that is movement of 4gastya. One
wonders why Varahamihira in BS should have captioned this
chapter like his previous chapters on planets which wander in
the sky. We have seen in PT (1.10) how a student of Parasara
doubts whether Agastya could be a graha (seizer or planet). A
recognizable character needed for an object to be taken as a
graha was its conjuction with other celestial objects due to its
movement and occasional invisibility. Agastya appears to satisfy
the second condition, though it does not conjunct with any other
star or planet. It is likely the first sky watchers in ancient India

suspected Agastya to be a planet before understanding its true
nature as a star.]
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12.1 [In Utpala’s commentary; Parasara said.)
(Agastya) rises when Sun is in Hasta, it sets when (Sun) is in Rohini.
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[The above statement gives the naked eye conditions for the rise
and set of Canopus during the time of Parasara. Udaya refers
to the annual first visibility in the early morning sky. Similarly,
pravasa is the last visibility in the evening after Sunset. With no
other lateral evidence available for this text, it has to be treated
as a result based on long years of observation. Agastya or
Canopus is a southern star not visible in the higher latitudes of
the northern hemisphere. If we assume that about four degrees
altitude is necessary to recognize a new celestial visitor in the
southern horizon, Agastya would have been visible to early
morning viewers in Kuruksetra from around 2900 BCE, in the
month of October, but only for a few days. It would have been
visible again in the evening in the month of March for a few
days before going below the horizon, to be seen to be rising
in the south again in October. The star lore associated with
Agastya is all indigenous since the star is invisible in places
beyond 37°N, matching with the northern border of greater
India in ancient times. To make the text clear the dates of rise
and set are tabulated for a period of 2000 years as applicable to
the latitudes of Kuruksetra (30N, 76.75E) and Puskara (26.5N
74.55E) in Table 12.1.

Table 12.1 Visibility dates of Canopus at critical altitude of 4°

Early Morning Evening
Year Kuruksetra Puskara Kuruksetra Puskara
-3000 [nvisible 14.9-31.10 Invisible 21.2-12.4
-2900 | 6.10-10.10 13.9-1.11 15.3-20.3 20.2-12.4
-2800 | 2.10-13.10 12.9-1.11 11.3-23.3 19.2-12.4
-2700 | 30.9-15.10 12.9-1.11 8.3-25.3 18.2-12.4
2600 | 28.9-16.10 11.9-2.11 6.3-26.3 17.2-13.4
_-2500 26.9-17.10 L10.9-2.11 4.3-27.3 17.2-13.4
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-2000 20.9-21.10 6.9-3.11 27.2-31.3 13.2-14.4
-1500 16.9-23.10 3.9-4.11 22.2-1.4
-1000 12.9-24.10 31.8-4.11 18.2-2.4 7.2-14.4

Canopus exhibits special visibility phenomena associated
with stars namely; heliacal rise, cosmic set, acronychal rise
and heliacal set. In Figure 12.1 a typical visibility diagram is
shown for the latitude of Kuruksetra for the year -1500. The
star rises above the horizon (0° altitude) on 2™ September but
may not be visible till it attains some altitude which 1s set here

+ Vjsibility of Canopus in the year, -1500
Fila Settings About
T.Jan~

I 1 : ’ ;
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Fig.12.1 Visibility pattern of ‘Agastya for eritical altitude of 4°
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as 4°. This happens on 16" September by 5.15 AM but as soon
as Sun rises at 6AM the star becomes invisible in day light. On
each subsequent morning, the rise time recedes by 4 minutes
making Agastya to be seen rising in the night by 3 AM on 23
October. However, by 5.45 AM the star would be going below
the horizon even as Sun rises at 6.30 AM. This is known in
modern astronomy as cosmic setting. From Fig. 12.1 it is easy
to see that after cosmic set, the rise and set of Agastya would
happen in the night and a casual observer would miss this star
till it rises in the evening of 22™ February around 6.45 PM after
Sun sets by 6.10 PM. This is the acronychal rise. From this date,
the southern star would be visible for a few hours each evening
till 1** April when the star will be seen for a few minutes before
setting at 7.15 PM, almost following Sun setting at 6.30 PM.
This is the last visibility and one has to wait till September for
the star to be seen in the morning sky.

With the help of Table (12.1) we can see why in (1.10)
Kausika the student of Parasara says that Agastya becomes
invisible within a few days (katipaya ahanyadrsyam bhavati).
In -2700 it would have been visible in the morning only for
15 days. Again, when he says that it is seen at the end of rainy
season or at the end of autumn, the reference might be to
different opinions in the early history of Agastya. Some might
have recognized it only in the month of October-November
while others were seeing it much before. Utpala in PT (1.1) says
that the discourse by Parasara was held at Puskara-sthana, but
the text further quoted by him refers to the Himala.yas. Thus
we do not know from where exactly the observations were
done. Puskara is in Rajasthan (26.5 N 74.55 E) with average
elevationlof 500 m. In the Himalayas, the place famogs as
Parasara-asrama is Gaganani (30.92 N 78.67 E) a mountainous

region with elevation around 2700 m. As one goes to higher

P .
' - £ first visibility gets delayed. Canopus wou
latitudes the date o e

have been visible clearly from Gaganant O
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where as people at Puskara could have seen Agastya as carly
as 3000 BCE. But it is reasonable to hold that the impetus for
observing the southern sky and Agastya should have arisen
after the equation of the Rgvedic seer Agastya Rsi with the star.
We have no idea when this happened except for a confirmation
that at least by the Taittirfya Aranyaka period Vedic people had
accepted sage Agastya to be stationed as a star'. This Vedic
text not only connects the Saptarsi (U.Major) with Agastya
(Canopus), but also knows the situation near the north celestial
pole as being defined by the constellation Sisumdra consisting
of fourteen stars with Abhaya-Dhruva (Thuban) at the tail end
on the Pole. The epoch of Dhruva being the Pole Star has been
previously discussed at length by the present writer and shown
to be 3200-2400 BCE2 Many of the legends connected with
Agastya are about balancing the earth and rectification of the
north-south direction. The most interesting astral legend is the
one about King Nahusa in the heavens being carried on by the
Seven Sages and Agastya, when the latter was kicked by Nahusa
for being too slow’. Agastya curses the heavenly Nahusa to lose
his exalted position to become an ordinary ajagara (Python).
This is clearly an allegory for precession being felt in the form
of Dhruva in the Sisumara (Draco) constellation shifting his
position as mentioned in the MAU* and in the Mahabharata®.
Since the astronomical statements in the Mahabharata are
compatible with the period 1493-1443 BCES, systematic
observation of Agastya might have started around the middle of

rsayah saptdtrisca yat| sarve ‘trayo agastyasca| naksatrail Samkrto'vasan]| (Tai.Ara, 1.11.2)

R.N.lyengar, Dhvuva the Ancient Indian Pole Star: Fixity, Rotation and Movement, 1JHS 46.1,
2011 pp.23-39.

Mahabharata, Udyoga Parvan , Ch.17, v, 14-18,
kim ....dhruvasya pracalanam; vatarajjinam nimajjanam....(MAU 1.4)

Dhruvah prajvalito ghorah apasavyam pravartate (MB Bhisma Parvan Ch.3, v. 17b)

(= T A

R.N.Iyengar, Internal Consistency of Eclipses el AT
1JHS, 38.2, 2003, pp 77-115, v of Eclipses and Planetary Positions in the Mahabharata;
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the second millennium BCE. Thus, the introductory text of PT
in (1.10) reflects wide spread legendary traditions which were
nonetheless fairly realistic for different places in different times.
There are several ancient texts that equate Sage Agastya with
the star of the same name and describe his southward emigration
across the Vindhyas. Hence the visibility study of star Agastya
is important for understanding the chronology of ancient
India. There is no scientific study on this topic except for a
broad visibility calculation carried out by Abhyankar’. As one
proceeds towards south Canopus due to its southern declination
appears to rise early and set late in any year. Further discussion
on visibility of Agastya as per (12.1) is presented in section
(12.6)]

92,7 3Ty BfuERcaae I STUTTEgeIEHIgeHRRal:
SIdeRTERT ar ||

12.2 Three types of rising times are seen for Agastya; namely, the astami
tithi (eighth) or the fifteenth night of the bright fortnight in the month of
Asvayuja or the astami of the Kartika month.

[This gives three dates for first visibility. However, this is not of
much use since the method of fixing the months is not available
in PT. The month names Asvayuja and Kartika being lunar,
g visibility fithi mentioned are not exactly

repetitive, due to the solar and lunar years being unequal. We
f Canopus was towards the

can only say that the first yisibility 0
end of the rainy season. Bhaskarayogt also states the PT text as

above.]

; . | gurgEaedrd |
T Bl v | el T

5 ent Science, 89, 12,
7 K.D.Abhyankar, Folklore and 4 sironomy: Agastya a sage and a star. Curren

2005, pp.2174-76.

the correspondin
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12.3 Agastya rising in the bright fortnight of the Asvayuja month produces
abundant rainfall and food security. (Agastya) informs by the colours also.
Fiery harsh colour is for diseases; black colour is for obstruction of rains.
Smoky colour indicates dearth of cows. Yello wish redness is for fear due to
minor weapons. Blue colowr is for excess rainfall. Small size (of Agastya)
is for attack on cities. Shaking causes fear (among people).

23.% [STETENN garegd | §d: Ted: | 31 quithers] | T

TR ]
Yeqreaut: A AAGFIEHT: |
AR g g = ol

12.4 [In the Adbhuta Sagara: samvrta means small in size. The colours of
Agastya are explained by Parasaraj

The Sage, when coloured oily white with golden hue portends health,
plentiful food and safety to people.

R4 EATGChT IS ehqal SEUETAT |
gier SR Ter wle S 0

12.5 When Agastya is hit by a meteor or covered up by a comet, drought
and death of people happen in the world.

12.6 Visibility of Agastya as per Paragara

Varahamihira in BS (12.14) mentions that at Ujjain Agastya rose when
Sun was short by seven degrees of the sign of Kanya. This means as per
Varaha’s observation during his time (¢ 530 CE) Agastya s first visibility
was when Sun’s longitude was 143 degrees. A little later in verse (12.21)
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he mentions that Agastya was said to rise when Sun was in Hasta and set
when Sun was in Rohini. Utpala in his commentary quotes PT, but quite
clearly informs that this condition is not as per astronomical analysis and
that BS only recorded this as the ancient opinion of Parasara. In any case
BS understands Hasta and Rohini to be star divisions of that name.

Here, for further discussion we need to know the place of observation
for PT. As we have seen previously, PT has some tenuous connections
with Yajurvedic texts about early morning rise of stars. Hence, Kuruksetra
as a reference place for PT appears reasonable. To be on the safer side,
we include Puskara and Gaganani also as possible alternates for further
analysis. As a preliminary interpretation of (12.1), the early morning sky
picture for Kuruksetra on 21" September -1300 when Agastya would be
visible on the southern horizon is shown in Fig 12.2. It can be observed
that Sun was still 10° below the horizon and the constellation Hasta was
clearly visible in the eastern sky. The predominant star y-Corvi was more
than 8° above the horizon at Kuruksetra. Within a few minutes, it would
be day light making the star invisible. Thus any naked eye observer would
remember the position of Sun as that patch below or very near to the
constellation Hasta. Hence for the epoch of PT, a relation between the first
visibility of Hasta and the heliacal rise of Agastya was natural.

On similar lines, the evening sky view for Puskara on 16™ April -1200
is shown in Fig.12.3. Canopus was approaching its last visibility which

was on 24%April. Star Rohini (Aldebaran) would have been visible in
ast visibility. Again, it may be noted that

the western sky almost near its | i
ith the western visibility of Aldebaran.

the setting of Canopus is coeval w : ;
Like with the rise, the setting of Agasiya got observationally associated

with Sun being near to Rohini. These pictures are produced using: the
planetarium software openly available on the intf:met (\:VWW.Stellar:um_
org). The two figures are indicative of the motilvatlon PE.lr.?léflTﬂ must l-u'we
had to bring in his solar zodiac of (3.1) in stating the visibility condition

for Agastya.
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Gienah (y Crv) - HIP 59803

Fig.12.2 Early morning sky picture at Kuruksetra for (21-09-1299 BCE)
with star Agastyva rising in the southern sky and constellation
Hasta (Corvus) rising in the eastern sky.

Now, we can also get a fecling to the difference in the epochs of
Varahamihira and Parasara by simulating the early morning rise of Agastya
at Ujjain for 530 CE. Such a picture is shown in Fig.12.4 for 15" August
530 CE the central date of Varahamihira. The constellation of Hasta was
well below the horizon and naturally PT statement would not have been
valid as an observational condition for this epoch. The star that was rising
can be easily identified as Regulus. As per BS, Sun was seven degrees
behind the beginning of sign Virgo, that is Sun was in Simha Rasi (Leo)

and this was of course correct for Varahamihira’s time as per the zodiac
followed by him.

The above discussion helps us to understand that naksatra statements
about Sun cannot be simply equated to being with a star like Moon seen
near a naksatra. No star will be visible when it is close to Sun, which
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Aldebaran (‘u-el": 1)~ HIP. 21421

2.

Earthi Bushkar 475m

Fig.12.3 Evening sky picture at Puskara for (16-04-1199 BCE) with
star Agastya in the southern sky near its last visibility for the year: Rohini was
visible in the vicinity of the date in the western sky after Sun sel.

is a fact PT knew too well as in the case of planets. Hence, the phrase
hastasthe savitari should not be literally taken as Sun staying at/in/near
star Hasta. Tt is the star division of that name as defined by the season
zodiac of PT (3.1) in which Sun is said to be stationed. This does not mean
that the bright star Aldebaran and y-Corvi (Gienah) should not have been
visible within a few days interval. It is the near simultaneity of the first
rise and last set of Agastya with the respective rising and setting of the
above two naksatras that has lead to the concept of referring to Sun being

in those star divisions.
urate visibility dates and

ented in Tables 12.2 and
frware has provision for

Here, we need, for further analysis more acc
Sun's position for the ancient epoch. These are pres

12.3 as obtained using the PLVS software. This so
E e L

8  Ref: hitp://www.alcyone.de
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Regulus (a Leo) - HIP 49669

Canopds 1
AcRarmids
..

Fig.12.4 First Visibility of Agastya (Canopus) at Ujjain on 15" August
330 CE. Constellation Hasta was well below the horizon. Star Magha
(Reguius) was above the horizon.

arcus visionis that is, the vertical separation required between the Sun and
the star for the latter to be visible on the same horizon. The critical altitude
of the star for visibility can also be adjusted in the program, but this is an
unknown value for ancient star observations, We can however reason ot
that for naked eye visibility of Canopus emerging from below the horizon,
for the first time near the end of the rainy season, on a yet unknown date,
some altitude would have been essential. On the other hand, once it was
visible in the evening sky nearer to the spring equinox, the observer had to
only follow it and hence could see it vanish almost at zero altitude. Table
12.2 provides us a rational basis for understanding the statements of PT.

The Hasta-division in the season zodiac extends from 136°40" to 150°00°
(Fig.3.1).
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Table 12.2 First visibility condition for
Agastya (Canopus) in the period 1400-950 BCE
Star Puskara Kuruksetra Gaganani
AE__]’(IS[VH ] 26°30'N76°33'E 30°N76°45'E 30°55'N 78%40'E
Critical | FV Sun’s EV Sun‘:;. EV. Sun’s.
altitude | Date Longitude | Date AR Longl-
tude tude
23.8- 136°55'- 1.9- 145°50'- 148°48'-
Do 400 L2
22.8 138°44' 30.8 146937 4923 149°35"
4° 3.9-1.9 147049‘- 15.9- 1 %9“4?'- 19.9- 163°48"-
148°36 12.9 159°31" 16.9 163°30'

As per the first visibility shown in Table 12.2 for critical altitude values
of 0°- 4° Agastya would have been visible at Puskara when Sun was in the
Hasta-division. At other places, this would be valid if the critical altitude
for observing Agastya were to be reduced to zero degree which is highly
unlikely. This result indicates that the most likely place of observation
was Puskara the place of Parasara’s discourse. Now, we can analyze the last
visibility condition shown in Table 12.3.

Tuble 12.3 Last visibility condition for

Agastya (Canopus) in the period 1400-950 BCE

Star Puskara Kuruksetra Gaganani
Agastya 26°30'N76°33'E 30°N76°45'E 30°55'N 78°40'E
! Sun's Sun's
Griticall ||| Ve ok S AT
’ Longi- Longt Date g
altitude | Date =t Date e fos
SRR i | R e
4 25.4 55001 | 16.4 624 | 144 14°29
035! 359°07'- | 28.3- 355°15'-
: 144- | 11°35- ) 55°
i 11 4 Lma | L4EA Lol (203 SRS )
/ 2
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The Rohini-division of Parasra as seen from Fig (3. 1) is from 16°4(’
t0 30°00'. Again the condition of Sun in the Rohini-division gets satisfied
at Puskara for altitudes between 0° and 4°. But at the other two places
the condition is not satisfactory. We have previously argued that for
last visibility zero altitude should be sufficient. Under this argument at
Kuruksetra, Sun in Rohini-division is acceptable but the observation slides
towards ¢ 950 BCE. The overall picture is that the PT tradition should
have originated in the region between Puskara and Kuruksetra. The PT
solar naksatra division condition on naked eye visibility of Agastya was
correct for its epoch of 1350-1130 BCE and the observations were in all
probability carried out at latitudes between 26°N and 30° N in North India.

Dikshit in his classical work on History of Indian Astronomy says
that in the Vedas there is no unambiguous reference to solar months or the
division of the year and the zodiac into twelve equal parts. While this may
be so, we have shown in Chapter 3 that efforts were on in the Taittirya
Brahmana to observe naksatras in the early morning twilight zone. The
MAU had already proposed two equal ayana divisions to mark the path
of Sun among the naksatras. The lunar month and the tithi mentioned in
(12.2) were possible in some years but would not have satisfied the Vedic
people to know in advance the annual first visibility of Agastya in the
southern sky. These cumulative factors should have helped astronomers
in the observation of Agastya, given its importance, leading the school of
Parasara from initially doubting it to be a planet as in (1.10) but eventually
synchronizing the heliacal visibility of Hasta in the eastern horizon
with the first visibility of Agastya in the southern sky. Similarly, the last
visibility was also observed to be correlated with the bright star Rohint
about to become invisible in the evening sky after Sun set. The effort on
the part of Parasara in (12. 1) to bring in solar reckoning into the visibility
of Agastya, in consonance with his solar zodiac scheme of (3.1), was an

important milestone in Vedic Hindu Astronomy long before the advent of
the siddhantic period,

d_We Cf)ncll.lde that the efforts of Parasara culminated in proposing a
zodiac with six equal seasons, which were not strictly experiential, but
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cach of four and half naksatra-length along the path of Sun, that is the
ecliptic, harmonizing with the heliacal visibility of some of the prominent
naksatras and the star Agastya. The twelve division solar zodiac was only
one step away from here. PT did not do this perhaps for want of more
accurate mathematical or observational aids. Fixing the solstice precisely
would not have been possible, but this as the starting point was the best
naked eye observational option. Some of the Vedic naksatras could not
have been observed before Sunrise in their assigned month simply because
they were at unequal distances. But taking an astronomical definition of
4'4 equal naksatra divisions of the zodiac at least some of the stars could
be seen in the putative seasons. The concept of the equinoctial day and of
the point in the sky must have been available to PT, but this is not strongly
reflected in the available text portions. We can speculate, the idea of the
ecliptic and the celestial equator intersecting at the equinoctial point had
to wait for some more years so that the zero point of the Vedic solar zodiac
could be shifted from the winter solstice to the spring equinox for which
Parasara had already laid the foundation.]

2.9 [37% TCATUMHGAI | TS aire TRrRm: 1]
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12.7 [Now the anomalies of U.Major; Parasara has classified the regency

of these stars.]

The gods, demons, angels, siddhas, vidvadharas and other fairies are all
assigned to star Marici. Yavanas, Paradas, Kambojas, Daradas and Sakas
and forest dwelling sages are assigned to Vasistha. Brahmanas handsome
and proficient in physical and esoteric sciences belong to seer Angiras.
To Atri belong forest born (men, animals), water born (animals, plants
etc) and rivers including the oceans. Pisacas, Danavas, Daityas, Serpents
and Demons are attributed to Pulastya. All that belonging to the family
of flowers, roots and fiuits are assigned to Pulaha. Sacrifices, Priests and
Vedic Brahmanas are assigned to Kratu.

[The constellation U.Major is known as Saptarsi-mangdala
in Indian literature. The seven stars here carry the names of
seven sages Marici, Vasistha, Angiras, Atri, Pulastya, Pulaha
and Kratu. As per available statements of Parasara, we have to
conclude that PT did not contain statements about the movement
of Saptarsi as mentioned by Vrddhagarga and Puranas such as
the Bhdgavatam. The reason for Ballalasena to caption this
chapter as Dhruvadyadbhuta should have been due to tradition

about the ancient legendary Pole Star Dhruva; but which was
not available at the North Pole at his time.

The 13" Chapter in BS is Saptarsicara or movement of
U.Major. The question of how U.Major could be said to move
has attracted considerable attention in the ancient literature and
continues to interest even now®. For our purpose we note that
BS does not cite Parasara on this topic. Utpala also does not
quote Parasara. It is unanimously held that the movement of
the Saptarsi constellation and its relation to star Magha during
the time of Yudhisthira is attributed to Vrddhagarga. This is on¢

9  A.Sule, M Vahia, H.Joglekar, S.Bhujle, Saptarshi’s visit to different Nakshatras: Subtle ¢ffect
of Earth's precession. 1IHS, 42.2, 2007 pp.133-147. ;
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more reason to infer that Vrddhagarga should have lived after
the period of Parasara. Movement of celestial objects can be
understood with respect to some fixed reference. What could
have been such a reference for Vrddhagarga? There is no direct
answer for this question, but from the writings of Varahamihira,
Utpala and Ballalasena we get an indirect answer. BS (13.2)
attributes the motion to Dhruva the Master, even though
Varahamihira does not explain the meaning of the word Dhruva.
It is notable he uses this word in singular and he explicitly
says that he is repeating the views of Vrddhagarga. However
Utpala in his commentary cites Brahmagupta to explain that the
celestial globe is circulating tied to the two dhruvas, (dhruvayoh
nibaddham) which evidently meant the north and south celestial
poles. But this does not clarify the motion of U.Major over
centuries as implied by the statement of Vrddhagarga unless the
concept of precession is brought in and more importantly the
original Dhruva with respect (o whom the motion might have
been recognized is identified. In the AS the chapter is titled
Dhruvadyadbhuta but nothing is mentioned about Dhruva.
Instead, Agastya and Saptarsi are discussed. Vaguely these two
celestials map onto the south and north sky regions during the
period of Ballalasena, but the word Dhruva meaning a fixed
star would be a misnomer, unless there was at least a popular
tradition about the north star Dhruva which had some anomaly.

During the times of Aryabhata, Varahamihira, Brahmagupta,
Utpala, Ballalasena there was no prominent star to mark
the north celestial pole. It was natural for them to have been
somewhat reluctant to write about movement of stars En the
same style as movement of planets excc.pt'as a concessign to
some long inherited tradition. Quite rea_llsucally BS;1 attri uteIs;
Agastyacara to Parasara and Saptar,.w'carfz to Vrdd ;g_arga_fa
is apparent all the above writers had inherited the tra 1t|<?n oh
north star Dhruva, stationed at the tip of Mount Meru, being the
master driver for the observed motion of the s.tars'allxd pllane;s
including the Sun. This model is preserved quite vividly in the
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Brahmanda and the Visnu Purana texts. The Ekagni-kanda of
the K,r,snla Yajurveda contains the hymns for showing the fixed
star Dhruva to the bride during the Vedic marriage ceremony.
Going further back in time, the Taittiriya Aranyaka, describes
the constellation Sisumara consisting of fourteen stars, which
can be easily recognized as the modern constellation Draco.
This Vedic text names all the fourteen stars with the last one at
the tip of the tail of the celestial figure being Dhruva. The clear
description of the Sisumara constellation with Dhruva as the
last star unequivocally refers to the period 3200-2400 BCE. It is
interesting to note that Alberuni (11™ century ) in his book /ndia
comments on the belief of Hindus that their Pole Star resides
in a constellation that looks like a four legged aquatic animal'’.
Further, he notes that this animal is called susmar in Persian,
which obviously refers to the Sisumara constellation. Some
more details are available in an article on Al-beruni’s Persian
translation of Patafijali’s Yogasiitra by Pines and Gelblum!'.
Movement of Dhruva in the MAU, the Mahabharata and the
different Purana texts refer to progressively later dates. In India
the first modern astronomer to refer unequivocally to a star at
the North Celestial Pole was Padmanabha in the 15" century

CE™. This was natural as o-U.Minor had occupied the Pole
space by that time.]

10 E.C. Sachau, Alberuni’s India Vol.I, 1910, London.

U1 S.Pines and T.Gelblum, Al-Biruni's Arabic Verion of i
) erion of P i's Yog ‘a; ( '
s ey n of Patanjali's Yogasutra: A Translation

. ‘ parison with Related Texts. i i
African Studies, Univ, of London., 46, 2, 1983, Pp- 2533?4.8 et o

12 S.R.Sarma, The Dhruv, = = .
N.Delhi, vol. 6], 201"21.’;‘;{”;’;"_*;43 ‘.””" a of Padmanabha, J.of. Rashtriya Sanskrit Sansthan,
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13.1 [In Utpala’s commentary. Parasara)

L]

Jambidvipa is 1040 yojanas (in extent). There, from east to the western

ocean, are six deep great mountains; Himavan, Hemakiita, Nisadha,

Nila, Sveta and Sriigavan. There are hundred thousand others (hillocks),

. ™ c- - LI “y 4 .-,-. i)
sixty thousand golden hills; forty large rivers. four seas. There Ime sixty
thousand rivulets which get into the great oceans. There are nmc{v-:.:me
_nine small states. There are len Jjungles, eight

big countries and ninety
: aumber of islands. There are

deserts, eighty (twenty) marshes and same
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one thousand five habitats. There, in this land three stars starting fiom
Krttika are in the central country. Similarly further groups of three stars
starting with Ardra sequentially belong (o the eight directions beginning
with East. Whenever the directional stars get occulted (afflicted) the
corresponding provinces suffer. Especially this happens for the Kings of
Sirasena, Magadha, Kalinga, Avanti, Sauvira, Saindhava, Harabhiti,
Manda and Kuninda countries.

[A Part of the above text is quoted by Bhaskarayogi under
BS (14.33)]
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13.2 Now we describe the countries in the various directions. The cential
region is also known as A—fyfr'vm'm. There, the countries are: Sirasena,
Uddaihika, Madra, Asvaitha, Nipa, Kaicanaka, Kaurava, Uttama,
Jyautisa, Bhadra, Arimeda, Madhyamika, Salva, Saketa, Matsya,
Kapisthala, Dauleya, Mandavya, Pandunagara, Gauragriva, Pariyatra,
(Maru), Kukuru, Audumbara, Yamuna, Gajahvaya, Ujjihana, Kalakoti,

Mathura, Uttara p(mcala Daksina-paiicala, Kuruksetra, Dharmaranya
and Sarasvata.

[The important physical features of Madhyadesa are enumerated
here. Astrally, these are connected with the naksatras Krttika,

Rohini and Mrgasira. There are some differences in the names
given by Varahamihira in his versified text.]
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13.3 In the East are Malvavat, Sibira, Anjana, Padma, Visabhadhvaja,
Udayasikhari, Danturaka, Kasi, Kosala, Mithila, Mekala, Utkala, Pundra,
Karvata, Samatata, Gauda, Bhadra, Dravida, Suhma, Tamralipta,
Pragjautisa, Vardhamana, Vajimukha, Ambasta, Purusada, Karnikostha,
Vyaghramukha, Lauhitya, Arpava, Ksivodarnava, Minasana, Kirata,
Sauvira, Mahidhara, Vivasana, Ekapada, Udayva, and Anuvasina.

[As per Utpala Anjana, Padma, Vrsabhadhvaja, Sibira, Udaya-
giri and Malyavan are hills. Lauhitya is a river. Ksiroda is the
sea of that name. BS adds Candrapura and deletes Kosala and
Dravida from the above names.]
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13.4 In the South-east are Vindhya-dwellers, Cedi, Vatsa, Dasarna,
Afiga, Variga, Upavarga, Kaliniga, Jathara, Pundra, Stliker Vidartha,

Nagnaparna, Sabara, Vindhya, Ksetrapurd, Purika, Kantakasthala,
Urdhvika, Kamboja, Varma, Liita, Kaka, Kaca,
-, Nalikeradvipa, and

Visadvipa, Kausala,
Hemakudya, Vyalagriva, Mahagriva, Smasrudhar

Kiskindha-dwellers.

LETORC ) e P Lo £ =i ﬁ-—w@{ju|u|5qc;wow;qmqmuwuuvlva|-

afrarEafd @Ig{mmtwﬂhdw@]ﬁldﬂdlﬂlqtliH‘*—I;I‘IIH*I{—
qH -
<Us q’!‘i“lil\!ﬂlﬂ(ld‘ldﬂd’:ldd'rlm'-HIleI

R E L EIGEECY B CIEEI R L] CEEIERCIEIRER




Parasaratantra 170 Il TR |

r T b T
TR e e Ug U g ehTRTeh ST e LA Tl ATH & 1T g sh o g —
o

(Q U=

REEHUEHeE R e R R U d G e
(~8

CIOCRER EI R ESFAIE S

AU dgpoore s wrataqon fRamrsm:i

13.5 In the South are Vindhya, Kusumapida, Dardura, Mahendra, Sﬁrpa,
Vatsa, Malya, Malindya, Avanti, Sambavati, Dasapura, Eka, Kaccha,
Bharukaccha, Ardhivana, Vasopagiri, Bhadragiri, Nagara, Dandaka,
Ganarajya, Triraja, Karkota, Kancana, Timingilahara, Risyamiika,

Tapasasrama, Saikha-mukta-pravala-vaidhiryakara, Udvaktra,
Trivaricararnava, Cola, Kauvera, Kaveri, Kapasika, Dharmapattana,
Paitikasa, Kysna, Velliira, Tamraparna, Narmada, Gonarda, Kancipattana,
Talikata, Saurikirna, Sahakari, Vendtata, Tumbavana, Kalajina-dvipa,
Karnikara, Sibi, Kornkana, Citrakuta, Karpdta, Mahatavika, Andhra,
Kollagiri, Nasikya, Karmaneyaka, Varuka, Vedinika, Baladevapattana,
Krauiica-dvipa, Simhala, Paramata, Dardura, Malaya, Citrakiita,
Sikharalarkrta, Alarkara, Sﬁfpﬂ—p{”“v‘ﬂla, Kuiijaradari, Sambhogavati,
Girisara and Asrama.
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13.6 In rh!e South-west direction are Surdstra, Maharastra, Sindhu,
Sauvira, Sudra, Abhira, Dravida, Kanakakhanda, Sindhu-kalaka,
Phenagiri, Raivataka, Anartaka, Bahlika, Yavana, Pahlava, Margara,
Arava, Rathakara, Ambastha, Kaldjakarna, Pravara, and Hill-dwellers.
Beyond these is the Great Ocean and the Jfire born out of the anger of Arva
known as Vadavamukha that is Horse-face.

[Itis interesting to note Dravida being stated side by side with



Astral-geography 171 y e

Abhira which was located in the Southern Rajastan region
nearer the Arbuda Mountains.]
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13.7 In the West direction are Maniman, Ksurarpana, Meghavan,
Vanaugha, and the Astagiri (Sun Set Hill) laid out widely like a circle.
Paiicanada, Kasi, Brahmavasati, Taraksiti, Parata, Santika, Ramatha,
Jg':;gi, Vavavva, Gudavasi, Haihaya, Satkanga, Tajika, Hina, Parsva,
Irvetaka, Vokkana. Others are hilly and forest tribes and Mleccha groups
who have renounced the moral code.
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13.8 In the northwest are Girimati,Venumati, Ralamati, Phalguluka,
Mandavya, Ekanetra, Marukucca, Tusara, Tala, Mallaha, Ladaha,
Latavardi, Lina, Vilina, Dirghakesa, Dirghagriva, Dirghdsya, Saraga,
Visvesa, Silika, and Gulitha. Bey ond this is the Striv@jyam.

a in his BS excludes some of the above and adds a
ames are of rivers. The last named
Ekanetra (one-

[ Varahamihir

few others. The first three n
is the Kingdom of Women. Some others such as

eyed), Dirgha-kesa (Long v haired) are ethnic groups. J
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13.9 In the northern direction are (Mouniains) Himavan, Kraurica,
Madhuman, Kailasa, and Vasuman each north of the other. (The provinces
are) Madra, Paurava, Yaudheya, Malava, Suirasena, Rajanya, Arj undyana,
Traigarta, Kaikaya, Ksudra, Maceliika, Matsya, Vasati, Darbha,
Phalaphala, Prastala, Ksema, Dhiirta, Sakala, Dasadhana, Havya, Mura,
Danda, Gavya, Saradhana, Daseraka, Vatadhana, Antardvipi, Gandhara,
Vavandhi, Suvastu, Taksasila, Lavanavati, Puskalavati, Yasovati, Manivati,
Syamaka, Khecara, Kohalaka, Nagara, Sara, Bhittapura, Kairataka,
Adarsa, Kantara, Dandapingala, Mandavya, Yamuneya, Manahala,
Huna, Hematala, Asvamukha. Beyond Himavat, Vasumat, Kailasa and
Krauiica are Abhijana (people).
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13.10 In the northeast direction are Kauliita, Brahmapura, Kuninda,
Divadina, Parata, Nastardjya, Vanardstra, Vaimaka, Ena, Bhalla,
Simhapura, Camara, Tarigana, Saryaka, Parvataka, Kasmira, Darada,
Darvabhimukha, Jatasura, Patola, Sairindhra, Kucintana, Kirata,
Pasupala, Cina, Suvarna-bhiimi, Devasthala, Deyodyana.

[These places in NE are controlled by asterisms Revati, Asvini
and Bharani. This Chapter of PT corresponds to Chapter 14 of
BS. Chapters 15 and 16 of BS are Nakshatra-

s vyitha; and Graha-
bhakti, which do not contain statements att

: 3 ributed to Parasara
either by Varaha or by Utpala. It is only in Chapter 17 of BS
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titled Grahayuddha Parasara is quoted again.

In AS there is a long chapter called Rksadyadbhuta, which
roughly translates as wonders-of-stars. This contains astral-
geography and much more, including affliction of stars by other
bodies. The statements on dividing India into nine directional
groups controlled by three stars each are almost same as the
ones quoted by Utpala. Hence we are not repeating them
here. However, AS under Rksadvadbhuta contains detailed
description of the 27 naksatras, each as a group of one or
more stars. Portents associated with their individual and group
(occultation) afflictions are also stated. Since recognition of the
canonical nava-grahas (nine-graspers) was due to their capacity
to afflict or cover up the stars, we give this text as the next
chapter of PT.]
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14.1 [In AS on stars. Parasara says]

Ten stars happen to be mystical (secretive). These are Kritika, Rohini,
Magha, Prousthapada (Pirvabhadra & Ultarabhadra), Aslesa, Jyestha,
Satab!n‘_sak, Parvasadha, Uttarasadha, and Bharani. In case any of these
are afflicted, one should prognosticate rainfall in the rainy season by the
movement, rise and setting of auspicious and inauspicious planets, by the
occurrence of earthquakes, meteor Jall, thunder and anomalies in eclipses
and comets. If the full 8roup of a star is affected, the result (good or bad)
will also be full; otherwise it wili be partial. Affliction of Rohini, Jyestha,
Prousthapada produces serioys results.

[Chapter 97 of BS is titled Naksatrakarmaguna in which

Utpala quotes PT, some of which are same as those quoted
by Ballalasena under Rksadyadbhuta in his AS. However it is
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found AS ‘has details of star groups describing their orientation

and numbers. This is missing in BS and in the commentary by
Utpala. ] S
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14.2 [ Ballalasena : Now follows the ill effects of individual and combined
afflictions of stars, as per Parasara.]

Now (we describe) afflictions of stars. Unnatural combination with
Moon, entering of Sun (invisibility due to Sun following the star), mixing
of the rays at rise and set of planets, shifting from its (regular) place, halos,
contact with meteors, loss of rays (brightness) and change in colour; are
the afflictions. We explain for each star individually the effects of such

affliction.

[The word upasarga means something getting too close or
created near a particular object. Hence if a star is found to be in
close association with Moon or a planet or a comet it would be
called upasarga. The unnatural combination with hf[oon refers
to occultation. Siryanupravesa refers to Sun entex"mg the éky
as if following the star; that is invisibility foll.owmg' Sunrise.
We have seen previously in (3.12) that the Ya_]llITVEdlC people
estimated the time of morning visibility of a star 1n the eastern
sky for conducting some auspicious rites. This v'vrfu!d‘ have O\T:alr
a period of time lead to the concept' of first visibility as lWia:
Hasta and Agastya. The other af’ﬁictlons.are due to occasion

closeness of the star to other moving 0bJects such as meteors,

comets, and planets.
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Sthana-cara or place-shift is an interesting anomaly since
stars do not move when observed over short periods of time.
However, on long time scales stars do have proper motion.
The movement of star Arcturus has been well noted in Vedic
texts. The original name of this star was Nistya and the Tai. Br.
(1.5.2) recommends marriage under this asterism so that the
bride remains dear to her parents and also does not renounce her
husband’s house. Very aptly the meaning of this word is ‘kept
out, staying away . Indeed Nistya, far away in the north identified
well with a-Bootes (Arcturus) was noted to be a special star by
Vedic people. As is known to modern astronomy this has large
proper motion and is continuously moving southwards. This
fact had been noted by Vedic seers and very appropriately Tai.
Br. (3.1.4.13) celebrating this star offers:

vayave svaha, nistyayai svaha, kamacéaraya svaha [

The celestial Wind is the regent deity of Nistya and the
star could move as it desired. The later more popular name
Svati directly alludes to the motion of this star across the sky.
This word is traced to the root ata-satatya-gamane; meaning

continuous-motion. The word is derived as svenaiva atati iti
svatih, ‘one that moves on its own’.’

The bad effects purportedly produced due to the afflictions
of the 27 naksatras may not be of current interest except for
astrologers who like to trace their present beliefs backwards.
E.ven then this chapter of PT should be of interest from the
historical perspective. Firstly the detailed description upholds
the traditional view that Indian astronomy has had its origin in
the observation of 27 or 28 Vedic naksatras considered as the
abode of various deities, These were observed closely to gain
knowledge of their temporary vanishing and upasarga which in

I' Radhakanta Deva, Sﬂbdﬂkabmdn.'mam, Vol.5, Jain Publ, 1822, Calcutta
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l'uml has lead to the discovery of existence of planets and in course
of time to the visibility and invisibility numbers for the inferior
planets. The names of the geographical regions mentioned in
this chapter are somewhat different from the regions mentioned
in the previous chapter. Itis likely the present chapter is the more
ancient astral-geography later edited by newer additions and
dividing the 27 stars into nine groups. Significantly the names
of southern regions, mentioned in Chapter 13 are absent here.
Some entirely new names are also present. Here, we present the
star distributions and their probable modern identitics. We do
not go into full translation and discussion on the geographical
regions and the portents. How the boundaries of the naksatras
were marked 1s not mentioned in the text. But the number of stars
making up the individual naksatra set is stated. Each naksatra
is named with the approximate positions of the constituent
stars. The described figures seem to be based on observation
of the asterisms in the early morning eastern sky. The number
of stars given in some cases is different from the number
stated by Vardhamihira in BS. Atharva-veda-pariSista (AVP) is
an ancient text having close connection with Atharvana Veda
even though it is not accented as Vedic texts are. AVP contains
interesting astronomical information that cannot be discussed
here. It is later than PT but earlier than the Brhatsamhita. AVP
has a list of naksatras with their numbers and their effects on
different habitats of ancient India. The number of stars under
each naksatra as mentioned in the three texts PT, AVP and
BS are Ii;sted in the notes below. Identification of the anc.ient
naksatra with their modern equivalents is not easy except in a
; as Krttika. Rohini, Svati as discussed in (3..12). A
list of equivalent modern names is availablle in_a Pl_lb]icat_lon_by
the Indian National Science Academy. Scientists Investigating
history of Indian astronomy have found _th1§ list llI?SElIISfﬂCtOI'y
for several stars>®. The modern names indicated in the notes

few cases such

[ndian naksafras, [JHS, 26.1, 1991, pp- 1-10,

2 K.D. car, Misidentification of some
K.D. Abhyankar, Misidentification of + 2009, pp. 479-496.

i L 44,
3 P. Gondhalekar, The Vedic Naksatras-A Reappraisal, IJHS
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below may not be the final ones except in cases where there has
been an unbroken tradition of identification. The present chapter
of PT along with the solar season zodiac of (3.1 and 3.12) may
help identify the canonical vedic naksatras known to Parasara.]
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14.3 Affliction of the first star among the Kritikas induces famine in the

Kalinga region. Proceeding clockwise the second star-... ...

[This refers to the star group Krtika or Pleiades consisting of six
stars. The text identifies the first star to be affecting the Kalifiga
(Eastern) region unlike in the previous chapter (13.2) where
Krttika was correlated with the Central Country. If we take the
first star to be the brightest, namely Alcyone, the other five are
to be reckoned clockwise from this star. Almost every Vedic text
refers to Kritika as being the Head of the naksatras. In the early
Vedic periods this star group was considered to have had seven
stars. Rgveda knows this group as Bahula, meaning ‘abundant’.
Tai. Br. (3.1.4) names the individual seven stars of this group
as Amba, Dula, Nitatni Abhrayanti; Meghayanti; Varsayanti,
and Cupunika. Several of the Vedic texts identify Krttika as
defining the eastern direction and also count the stars as seven

in number®. But later texts like the AVP count only six stars in
the group®.

4 fata etam agnal.?e pracim al&l?"l(”ocﬂ'v ."(f ﬂ'; - a f‘““ian Ban K.K
anyat ”‘ aas <
3 ! l! §i pl’ﬂ' via 4 | (

S sat krttika eka rohinitisro mrgasira ekardrd.., (AVP 1.2, 1)
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Modern names not necessarily i
ecessarily in the above order are: Alcyone

(n-Tauri), Taygeta (19-Tauri), Maia (20-Tauri), Atlas (27-Tauri)
Merope (23-Tauri), Electra (1 7-Tauri). Whenever the single sla;
Krttika is referred it is taken as represented by q-Tau;i. :l“lle
variable star Pleione (28-Tauri) might have been the seventh

star reckoned in the older Vedic texts. Star count; PT:6, AVP:6:
BS:6.] ‘ X
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[Rohini 1s made up of five stars.
Rohini is usually identified with
star Aldebaran (o-Tauri). The first
star of the group is stated to be in
the northeast. If this is taken as the
prominent star a-Tauri, the second
and the third members are said to be
in the north only. We can identify Fig.141 Early Morning Fiew of Rohink
these as e-Tau and 8,-Tau. The fourth is located in the southeast
of the figure. This corresponds to y-Tau and the fifth one
mentioned at the south would be 0,-Tau. The description given

by PT with five stars fits well with an early morning view of the
14.1 corresponding to (30-5-1350
star are mentioned.

eastern sky as shown in Fig.

BCE). Ill effects specific to affliction of each ed
Also it is said that all the stars can get afflicted together. Rohini-

Sakata-bheda or splitting of the cart of Rohint, by Safum, l‘las
been considered to be an extremely disastrous . 1?)?;1“
literature. Modern names: 0, & 9, Y & 0-Tauri. Star count: P1:5;

AVP:1; BS:5]
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[Mrgairas is made up of three stars, in the constellation Orion. The
first is in the north, the second in the east. The remaining is the third
of the group. MS (2.13.20) and Ka.S (39.13.90) refer to this star as
Invaka. Modem names: A, @', ¢*-Ori, or y-Ori. Star count: PT:3;
AVP:3; BS:3]
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[Ardra is a single star. The afflictions are listed separately for
the east, south, west and north part of the star. MS and Ka.S refer
to this star as Bahuj. Modern name: Betelgeuse also known as
0-Orion. Star count: PT:1; AVP:1; BS:1]
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[Punarvasu is made up of two stars, the first being in the north.
Occultation of this is supposed to affect divine people, perhaps a
reference to the vanishing of this star alluded in Vedic literature.

Modem names: «, B-Gemini (Castor and Pollux). Star count:
PT:2; AVP:2; BS: 5]

2*-¢W“ﬁ”ﬁmiwﬁfmqtﬂwﬁia@ﬁqaﬁqml
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[Pusya is a single star. This star known in Vedic texts as Tisya has
been famous as the birth place of Brhaspati, the planet Ju;;itcr. It
is likely this refers to occultation of the star or close approach of
Jupiter followed by recognition of the transient object as a planet®.
Modern name: 8-Canecri. Star count: PT:1, AVP:1: BS:3]
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[This naksatra Aslesa is also called
Sarpa, since it resembles the image
of a serpent rising spreading its
head, as shown in Fig.14.2. This is
in the constellation Hydrae. The first
member of the group is the northern
one identified here as C-Hydrae.
The others are said to be situated

3 ioned Fig. 14.2 Sarpa (Aslesa) with six stars
CIOCkWISe‘ Ponen{s arc mentione resembling a serpent 's head.

for the affliction of each member.
If all the six are simultaneously affecte

d failure of rainfall is
uld have been connected with
.avana straddling the Aslesa-
£PT (3.12). Modern names: &
PT:6; AVP: 6; BS:6]

indicated. This, we suspect, sho
the rainy months Jyestha and S
division as per the season zodiac 0

£, 8, o, and p-Hydrae. Star count:
o I A

; 1996, pp. 269-274.
6  S.D.Sharma, Conjunction of Jupiter with S.3L.3, pp

§-Cancri. JH
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[Maghd is made up of six stars.
From Fig 14.3 it is easy to identify
the first member of the group
situated in the south as Regulus or
a-Leonis. The second is stated to be
north of the first and hence it would
be n-Leonis. No direction is given L
for the other four. But affliction Fig. 14.3 Magha with six stars
of the fourth star is supposed to affect granary or storehouses
on ground. In some texts kosthagara is used as a synonym
for Magha. This again refers to the disposition of the stars as
if making an inner chamber or enclosure. Magha, usually in
the plural, is known in the Rgveda as Agha. The brightest star
of this group is identified with Regulus. The representative star
of Magha would be Regulus. It is very close to the ecliptic and
hence susceptible for occultation. Modern names: a, 0 ¥sulailhs
e-Leonis. Star count: PT:6: AVP:6; BS: 5]
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[Bhagya refers to Purva-phalguni whose deity is Bhaga. This

has two stars with north south orientation. Modern names: 8,0-
Leo. Star count: PT:2; Ayp: 2: BS: 8]
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[Aryama is Uttara-phalguni with Aryama as the regent deity.
['his consists of two stars with north south orientation. Modern
names: B, 93-Leo. Star count: PT:2: AVP:2: BS: 2]
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[Savitra is the naksatra Hasta with five stars having Savity as
the regent deity. It is the well recognizable Corvus looking like
a palm with five stars. The first star is in the southeast, second is
in the south. The next two are in the north. The remaining star is
the fifth of the group. Modern names: a, B, 8, v, e-Corvus. Star

count: PT:5; AVP:5; BS:5]
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¢ identified as star Spica. Afflictions are
star starting with the east

also known as Spica. Star

[Citra is a single sta
described on the four parts of the
direction. Modern name: - Virginis,
count: PT:1; AVP:1: BS:1]
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[Svati is a single star identified as Arcturus. The older Vedic
name for this star was nisty@ meaning one who is kept out. This
name refers to the star being too much north of the ecliptic.
This star has the largest absolute motion and quite appropriately
the name svati is derived as svenaiva atati iti svatih; one who
moves on its own. Occultation of Svati by Moon or other planets
would not have been possible. However affliction due to comets,
meteors and proper motion might have been observed in ancient
times. Modern name: a-Bootes also known as Arcturus. Star
count: PT:1; AVP:1; BS:1]
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[Visakha has two stars with north south orientation. Modern
names: a, B-Librae. Star count: P25 AVP:2: BS:5 ]

Q@ﬁmaﬁﬂﬁmﬂéﬁmm”
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[Anitradha is made up of four stars. The first is in the north. The

next two are in the south. The fourth is to the west of the others.
Modern names: 8, B, 7, »-Sco. Star count: PT:4; AVP:4; BS:4]
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[/vesiha as per PT perhaps has three stars. There is mention of
a middle star getting affected. There is mention of an affliction
on the eastern side. The text in AS appears broken and hence not
clear. Modern name: a-Sco also known as Antares. Star count;
PT:3; AVP:1; BS:3]
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[Miila has two stars with east west orientation. Modern names:
0, A-Sco. Star count: PT:2; AVP:7; BS:11]
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: ins,
[Piirvasadha is made up of four stars, mf:-ntlonf;d ativ t(:”;s:ﬂ:&s
the first two being in the east. AVP considers the sac

i SAN0SE,
together and gives the count as eight. N;odern names
y-Sagittari. Star count: PT:4; AVP:4; BS:2. ]
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[Vaisvadeva is Uttarasadha with Visvedeva as the deity. This
also is made up of four stars. The first twin star is in the north,
affliction of which is said to induce difficulty to people for four
years. Modern names: 1, o, ¢, (-Sagittari. Star count: PT:4;
AVP:4; BS: 8]
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[4bhijit consists-of three stars. The first mentioned is at the
centre of the figure. The second is in the north, the third being
in the south. 4bhijit is generally not included in the 27 naksatra
list. Modern names: a, ¢, {-Lyra. PT:3; AVP:1; BS: Not given.]
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[Sravana is also made of three stars. The first one is in the
centre the second in the south. The third star is in the north of
the figure. Ka.S denotes this Star as dsvatthah. Modern names:
a, B, y-Aquila. Star count: PT:3; AVP:3; BS:3]
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[Dhanistha is made up of five stars. The enumeration is done
starting from the west. The second is in the north followed by the
third and the fourth in the east and south respectively. The fifth
star is mentioned to be in the southwest of the figure. According

to Tai. Br., the Sravistha group has only four stars’. Modemn
names: a, B, 8, v, e-Delphinus. Star count: PT:5; AVP:5; BS:5]
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[Varunam is star Satabhisak with Varuna as the deity. This is
made of only one star and not hundred as in some lat‘cr texts.
The affliction is mentioned part by part of the star, starting from
east and proceeding south, west and no.rth. This star is clc:s?
to the ecliptic. Modern name: A-Aquarius. Star count: PT:1;

AVP:1; BS:100]
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7 catasro devirajarah S$ravistah (Tai. Br. 3.2.6)
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[Prak-proustapada is Pirvabhadra consisting of two stars. The
first is in north and the other relatively southwards. Modern
names: o, B-Pegasus. Star count: PT: 2; AVP:2; BS:2 ]
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[dhirbudhnya is naksatra Uttarabhadra with two stars. AVP
considers the two Proustapada together to give the count as
four. Tai. Br. also counts the number of stars in the Proustapada
constellation as four®. Modern names: y Pegasus, o Andromedae.
Star count: PT:2; AVP:2; BS: 8]
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[Revati is a single star. The afflictions are mentioned on the
directional parts of the star, Modern name: - or C-Piscium. Star
count: PT:1; AVP:1; BS:32]
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8 prosthapadaso abhiraksanti sarve catvara ekamabhi karma devah (Tai.Br. 3.1.2.9)
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[Asvina is naksatra Asvini made up of two stars oriented north-

south. Modern names: o, B-Aries. Star count: PT:2: AVP:2:
BS:3] ¥ g2
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[Bharani is the last naksatra in this list. This is made up of three
stars, the first one being in the east. The second is in south while
the third is in north. Modern names: 41, 39, 35-Aries (?). Star
count: PT:3; AVP:3; BS:3]

[The above list of 28 naksatras made up of 82 individual
stars indicates that in more ancient times the ecliptic was not
equally divided but marked in terms of visible groups of one
or more stars. In the period of VI and PT this was divided
equally into six seasons each of four-and-half naksatra stretch.
The affliction of the stars due to close approach of Sun, Moon
and planets and their earthly interpretation surely heralded

the birth of Hindu astrology with PT. In this effort PT has
led prevalent practices in the ancient Indian

ude Vedic practices mentioned in the sutra
seed sowing etc on particular days
governed by specific naksatras. PT has much I‘florf: to.say about
naksatras than planets. This is again a clear mdlcat.lon of the
more ancient nature of astrology divined by Parasara in con'trast
to the personalized horoscope based astrology of the medieval
period. However, paraéara does propose natal alstrology as Sf:er:
later in this Chapter. Ten stars were characterized as mystnf;a
or as concealing something as in (14.1) above. PT contains

expanded or compi
society. These incl
literature on house warming,
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further characterization of the naksatras in terms of their special
properties such as fixed, soft, fast, harsh, fierce, moving and

normal. ]
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14.31 Four naksatras are dhruva that is, they are certain and fixed. Soft,
harsh and fast groups contain four stars each. Five stars are fierce and
another five are movable. The remaining two are ordinary.
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14.32 In Rohini and the three Ultara stars (Uttara-phalguni, Uttarasadha
and Uttarabhadra) firm (constant, Jfixed) actions happen. All construction
activities, storage of grains, immovable assets, marriage, crowning of kings,
rites for health should be done under these stars. Borrowing, expenditure,
travel, drinking and hair removal should be excluded.
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1433 In the four stars, Ardra, dslesa, Jyesthd and Mula gruesome
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(sharp, pitiless) actions happen. Under these stars attack of enemy forts

. ) . .
wars, adventures, deception, arguments, stealing, gambling, machinery,

weaj?m”tu black magic, control of servants, capture of animals and
~?03f¢"'-"~’"-5 can be carried out. Harsh activities can be carried out under
these four stars.
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14.34  [n the five stars Magha, Bharanti, and the three Piirva stars (Pirva-
phalguni, Pirvasadha, Purvabhadra) violent (fierce, harsh) actions
take place. In these stars, servanis, thieves, gardeners, messengers, tax
collectors and menial workers can be appointed. Similarly, punishment,

acts of hatred, skirmishes, quarrels, beating, scheming, property disputes,

fighting, etc can be carried out under these stars. In naksatra Bhagya
created. Under

(pairva-phalguni) fixed objects portending wellness may be

Piarvasadha, water carrying works, brewing intoxicating beverages, wells,
river channels, ponds can be dug out. Fierce acts are carried out under

these five stars.
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14.35  The four asterisms Hasta, Pusya, Abhijit and Asvini are swift
(speedy, quick). Under these stars, variety of trade, commercial
transactions, control of elephants, horses, donkeys, sending of messengers,
Vedic sacrifices, starting of sculptures, therapy, medical treatments can be
carried out. All speedy work should be done under these four stars.
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14.36 The two naksatras, Krttika and Visakha are common (normal,
ordinary). Under these soft and harsh actions can be carried out. Mining
of minerals, purification, instruments for treasury, store, and mint can be
carried out under these stars. Sacrifices, fire rites, burning, heating, jaggery
and ghee making can be started on these stars. Especially under Visakha,
sugarcane and other tree, creeper and flower seeds should be sown.
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14.37 Svati, Punrvasu, Sravana, Dhanistha, and Satabhisak happen to be
the five unsteady (moving) stars. Under these elephant, buffalo, horse and

other animals have to be procured. Punarvasy is known for approaching
a remarried lady and for illicit relations, Generally,
done under these stars.

moving work can be
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14.38 [In AS. Parasara describes the results of Nadi-naksatras getting
distressed.]

If the natal naksatra of a person is observed to be affected by planets, then
he faces defeat and his work gets disturbed. Manasa is the star from which
the birth star is the fourth. From the birth star the sixteenth is Sanghatikam.
The nineteenth (214?) star from Manasa is known as Samudayam. The
tenth from the birth naksatra is known as Karma naksatra. Vainasika is
Jourteenth from the Karma naksatra. If these stars are not afflicted, the
person does not suffer. If all the six stars get distressed simultaneously, the

person gets destroyed soon.

[Counting from the natal naksatra the 10" star is Karma; the
16% is Sanghatika; the 18" is Samudaya; the 23 is Vaindsika;
the 25% is Manasd. In the text there appears to be an error in
the count for Samudaya. It is said to be 19" from Manasa, in
which case it will be same as Sanghatika. Varahamihira in his
Brhadyatra gives Samudayam as the 18" star from the birth star

which should be correct.]
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14.39 [Pardsara prescribes Santi for warding off the ill effects]

When the natal star is affected, urine and dung of a white bull and milk of
a cow of the same colour; along with darbha grass has to be kept in a pot
and poured on the head. In the case of Karma star; having bathed with
white mustard, priyargu, Satapuspi, Satavari: having offered oblations
of honey and ghee in fire, the person should remain celibate staying
away from meat, and alcohol for ten nights. In the case of Sanghatika,
one should bathe in water mixed with priyangu, bilva, white mustard,
Sarala, pippala, Satavari and sandal. In the case of Samudayika, one
should bathe for three days (in water mixed) with all perfumes, mustard,
turmeric mixed rice and offer respects to the twice born (Brahmanas) with
beautiful and new flowers. In the case of Vainasika one should bathe in
water mixed with mud lifted by the horns of a bull, bilva, night lilly, soma,
and Satapuspi. In the case of Manasa, one should bathe (in water mixed)
with asvattha, white sandal, Sirisa flowers and the sweat of an elephant
and further worship Moon with waterborn Sflowers. One should observe
the rite of Candrayana. In all cases worship of naksatras with prescribed
paraphernalia and fire oblations should be offered.

[The above two sections amply uphold that before the advent
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of horoscope astrology, Vedic Hindus were following personal
(natal) astrology based on visible naksatras. The birth star or
Moon sign was the first star for the concerned person. Some kind
of predictive divination was done by observing whether the 10,
16%, 18", 23" and the 25" stars from the birth star were afflicted
or not. Ballalasena refers to the six stars at the specified intervals
as Nadri naksatras. The religious rites mentioned includes
naksaira-piyja which should have been same as or similar in
spirit to the naksatresti of the Tai. Br., and the naksatra-kalpa of
the AVP. The bad portents or upasarga, as we have seen, include
visible closeness of planets to the stars. But interestingly enough
no planet worship is prescribed in PT. It would be natural for
Parasara or his school to have given the character of persons
born under the 27 stars. Utpala commenting on the naksatra-
Jatakadhyaya of BS quotes a set of 25 verses as due to Parasara.
This is not the style of PT, which is mainly in prose. However
for sake of completeness these verses are given below.]
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[This list starts with Asvini and ends with Revati. Star Abhijit
described in (14.22) is not included here as a possible birth star.]



Planet Conjunctions
Il T2 T&H |l

5 5
RU.R [STEAENN YegEIEaad | TRRa]

Y WA SAdUE TIRR el 3M: M Wrﬁlﬁr
HOsdiare | AW §AgS WA gEmi aq SEEURE
FUTUYUNATEINT TR0 TAN: & arsfy faretsedif |
T A | TR, HIR | g aresi: 3 satafay
TSI 1

15.1 [In AS. In Parasaratantra)

Then at the end of the discourse Sarigadhara asked Parasara. We have
a doubt about what you said cryptically as battle among planets. How
planets which are arranged one above the other; can come together and
how can there be strife even in the heavens? Parasara answered him. What
yousay is correct my boy! But by displaying such visible conjunctions they
indicate good and bad effects to people on earth.

(Grahayuddhadhyaya is Chapter 17 in BS. Utpala has quoted
a few sentences of Parasara but not in detail as in AS. Here we
follow Ballalasena’s presentation of PT. It appears Varahamihira
has basically built his Samhita on the model of PT borrowing
heavily from Parasara and adding extra information that would
have been prevalent during his time. ]
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15.2 [Ballalasena: Parasara has not recognized the left-handed movement.
He states only four types of battles such as the Climb.]

Breaking, climbing, grazing and confluence of rays are the four types of
planet wais. Among them the previous one is stronger than the next one.
Climb is defined as one staying below the other reverentially.
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15.3 [Now signs of defeat and victory]

By ten signs one can know that a planet has been defeated. These are: l0ss
of colour, harshness, becoming small in size, station in southern lanes,
getting climbed up by another planet, change in shape, lackluster, getting
hit, having approached returning without reaching another planet, and

shaking. Otherwise the planet is considered Victorious.
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15.4 [Now the effects of Sun and other planets getting defeated are stated

by Parasaral
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15.5 [The purported ill effects of cach of the nine grahas getting
defeated as per 15.3 are listed above. ]

15.6 [Ballalasena: The sight of Rahu on Su;

vand Moon is an eclipse and
not a battle. Vyiddhagarga accepts war only

among the five planets Mars
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15.7 [Ballalasena: Sthavara planets are fixed ones as though they do not
work, they are also known as paura or nagara. The others are known as
travelers (nomads). Parasara says;)
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15.8 Sun, Mercury, Jupiter and Saturn are Nagara (city dwellers). Moon,
Mars, Venus, Rahu and Ketu are travelers. Depending on the victory,
defeat and balance between the members of the two groups of planets,
there will be victory, defeat and balance between city dwellers and nomads
(or migrants) in the country.
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I5.9 There are eight types of planetary conjunctions, known as Kopa,
S"ﬁgﬁ!aka, Vyitha, Mala, Dhanus, Tuld, Dhvaja and Cakra. While stationed
with the same star the five planets are followed by Sun, it is known as Kopa
(Anger). If under the same star three planets combine with Moon it is
Sriigataka. Without Moon if four planets are seen, it is Vyitha. If all the five
planets are stationed in the same star it is Dhvaja. If they encircle the same
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star the formation is Mala (garland). If one planet is rising and another is
setting the figure is called Tula (Balance). Tula with slight variation in the
figure is called Dhanus (Bow). If; between rise and set, a planet moves to
another star, it is known as Cakra; this induces drought. S;'f.'rgc?mka is for
the destruction of kings and travelers. During Vyitha, cities get encircled
(by enemies).
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1 ;‘he above in‘verse form mentions the bad effects of the various
planet figure formations. The last verse connects astral-geography of

15.10 [
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Chapter 13 with the position of planets in the naksatras.]
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15.11 Absence of Rahu (eclipse) for a long time, retrogression and station
of a comet in the Magha constellation, bisection of the constellation of
Brahma, (Lyra) breaking of the head of a comet and of meteors, affliction
of Rohini by Saturn, or troubling of Saptarsi, Dhruva and/or Moon by a
comet are portents for depletion of population due to death, famine and
weapon showers.

[This statement of Parasara is quoted in AS in the chapter on
misrakadbhuta or combined anomalies. In Chapter 11 of PT the
comet Calaketu is said to have touched U.Major and the Pole
Star. There has been no mention of a comet stationed in the
Leo constellation among the 26 listed in Chapter 11. Hence this
could be a later comet observed by the successors of Parasaraand
added to the original Parasaratantra. The star group Brahmarasi
has been mentioned previously in (7.3) and (11.9). This refers
most likely to the constellation Lyra which has Abhijit (Vega) as
the prominent star. ]
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16.1 [ In Utpala’s commentary on Tithikarmagunadhyaya, Chapter 98 of

BS|]

The tithis are named Nanda, Bhadra, Jaya, Rikta, Piirna, Masa, Miua,
Mahabala, Ugrasend, Sudhanva, Sunanda, Yama, Jaya, Ugra and Siddhi.

[The names of the fifteen tithis in their order of occurrence
are given here. No distinction is made between the dark and
the bright fortnights. Thus the name Siddhi will apply equally
to Full Moon and the New Moon day. PT does not say how
a tithi was measured or computed. PT specifies names for the
tithis which appears to be a more ancient convention than the

currently prevalent tradition of counting the tithis as Prathama,
Dvyitiya etc.)
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16.2 [This lists the type of work that is recommended to be
carried out under the different tithis. Here the tithis are referred
to by their positional order in all places except two, namely
Mitra, which is Saptami and Ugrasena which is Navamr.
Pratipat is the first tithi also sometimes known as prathama.]
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16.3 The residing deities of the tithis are Brahmd, Aamaramantri,
Jandrdana, Yama, Soma, Kumara, Muni, Vasu, Pisact, Dharma, Rudra,
Ravi, Kama, Rudra & Pitrs.

[Like naksatras, tithis have their regent deities. Here, the fifteen

tithis are assigned in sequential order to the named deities.

Jupiter assigned to the second tithi is here called Amaramantri
the minister of gods. The sixth tithi is governed by Kumara,
who has six faces. The seventh appropriately has Muni referring
to the Seven Sages or U.Major. Similarly, the eighth is assigned

to Vasu who are eight in number.]
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16.4 [Here, eleven karanas are listed along with what work may
be (or may not be) carried out under these time intervals. The
names of the karanas are Sakuni, Catuspat, Naga, Kinstughna,
Bava, Balava, Kaulava, Taitila, Gara, Vanik, Visti. By definition
one karana is equal to half of a fithi. The first four listed above
are known as dhruva-karana or fixed. These are assigned to
the half-tithis starting from the second half of krsna-caturdasi
tithi. The other movable seven karanas are distributed into the
remaining 56 half-tithis of a month by repeating them eight
times. Bava starts with the second half of Pratipat. The others,
Balava etc follow in sequential order and get repeated without
disturbing the fixed slots. One may refer to the BS edition with
translation of Bhat for more information on tithi and karana'.]
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I Brhatsamhita (Ed. & Transl.) M. R. Bhat, Motilal Banarsidas Publn., 1982 Delhi
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16.6 The thirty muhiirtas are Raudra, Mita, Maitra, Sadhana, Sarabhata,
Atmasaha, Vaisvadeva, Abhijit, Rohini, Indra, Bala, Jaya, Pitr, Bhagya,
Varuna, Nairta, Agneya, Yamya, Gandharva, Dhyanapada, Raksasa,
Indragni, Prajapatya, Asvina, Indra, Brahma, Guru, Savitryva, Vaisnava,
& Pausna. As with the deities of the naksatras work may be started in
the muhiirtas. We describe this specially. In the muhiirtas Sveta, Maitra,
Atmasaha and Rohint all rites, rituals and studies can be done as under
Rohini naksatra. Sarabhata is for black magic, killing and arguments.
Abhijit is fit for all actions. In Bala celebrations of the army of the King,
in Jaya food preparation; in Gandharva marriage and intercourse; in
Dhyanapada wearing of ornaments and make up can be carried out. The
two Sandhyas (morning and evening twilight) have Agni and Rudra as
their deities. No work should be started during these two periods. With no
other injunctions, one should sit quietly and meditate. In the evening one
should not enter the fire place, should not eat and should not have sexual
intercourse.

[Here, the thirty Muhiirtas in a day are listed by name. In Vedic
texts also a day is divided into 30 parts, but the names of the
divisions during daytime and nighttime in the two fortnights
of a month are different’. The muhitrtas of PT refer to thirty
equal time divisions from Sun rise to Sun rise or one ahoratra.
Hence each muhiirta division is nearly equal to 48 minutes.
How this was standardized is a matter of conjecture. Practical
measurement of this time interval should have been carried out
using the gnomon. Arharvana-vedanga-jyotisa has the same list

2 S.B.Dikshit, Bharatiya Jyotih Shastra (Engl. Transl.) by R.V.Vaidya, Pt.1, Govt. of India,
1969, Calcutta.
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of thirty muhiirtas as above. This ancillary Vedic text which
appears to be much later than Lagadha’s VJ and PT describes the
correspondence between the muhiirtas and the shadow lengths®.
Some historical background on measurement of muhiirtas is
available in the works of Lishk and Sharma®].

3 Atharvana-Jyotisam (Ed.) Pt.Bhagavad Datta,1924

4 S.S.Lishk and S.D.Sharma, Standardizati ;
: ) ] tion o 7 ir . 1
sciatherics in Atharva-vedanga-jyotisa , [JH S.f 1";'”2‘-’ ngg’;;mlf;? 5%’30"3"‘ g

Lahore,
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17.1 [In Utpala’s commentary on Garbhalaksanadhyaya of BS
Chapter 21: Parasara says]

Clouds nucleating in the month of Magha, and Phalguna rain in Sravana
and Bhadrapada months respectively. Similarly clouds conceived in
Caitra and Vaisakha precipitate in Asvayuja and Kartika months. Cloud
of the bright fortnight, rains in the dark fortnight. Clouds nucleated in day

time deliver in night.

[Here the ancient concept of cloud formation and subsequent
rainfall is stated. The atmospheric condition, six and half months
(195 days) before the rainy season, is proposed as a precursor.
Several ancient texts recognize rainfall season to be of four
months duration. Hence the (astronomical) season statement of
PT in (3.1) should not be taken to mean that rains were expected
just for two months, during the (solar) months Nabha and
Nabhasya, as Sun moved from middle of star division Aslesa to
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end of Hasta. This clarification is necessary because the months
were reckoned in terms of fithis and the solar year made up by
intercalation. The rainy season of four months (lunar) included
Jyestha, Asadha, Sravana and Bhadrapada, the last two being
considered perhaps more important for the society. Rains being
important for agriculture several characterization and prognosis
techniques are described in the texts. BS has seven chapters
devoted to topics connected with Rainfall. But, from the stray
quotations given by Utpala in these chapters, it is difficult to
extract the opinion of Pardsara. A comparison between Utpala’s
commentary and AS shows that Ballalasena has preserved PT
better. Hence, here we closely follow the AS text.]

2.3 [STEFETN UM TG | TURR:]
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17.2 Nucleation or conception of clouds is characterized bywind, lightning,
thunder and precipitation. One has to observe whether these are conducive
lo rains in its season. Good portents depend on Sun, Moon and other
atmospheric conditions for rain cloud formation and its holding (for 6%
months), without precipitation (miscarriage) in the month of conception.
In whichever stars the cloud conception takes place, if in those naksatras,
malefic planets rise, meteors shower; earth quakes, Sun's rays get distort ed
there will be no rains in the season. Especially the atmos‘uh-e,,fc conditions
during the 12" tol5" days of the bright Jortnight, in the month of Jyestha,
(the first month of sumimner) are important Jor nucleation of rain ber-!;'ffrg
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clouds. But there should be no continuous drizzle for seven nights in that
month.
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17.3 When Moon is in the constellation of Rohini, breeze blowing

clockwise, friendly (oily looking) clouds endowed with circles and bows
of lightning and pleasant feeling of increase in cold is good for rainfall
and food security. For as many days the portents remain, for so many
years there will be plentiful food production. Coming out of animals living
in holes and pits within seven days, happiness among children, ladies
and men; birds in abundance sprinkling hibiscus and fig trees are good
portents. If Sun and Moon are covered by haloes, the good indicators will
be nullified.

[This condition refers to the rainy season in the lunar month of
Asadha. A few Moon-star conjunctions were already mentioned

in Chapter 4.]
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17.4 [Ballalasena in AS: Pardasara has described the good and bad effects
of clouds when Moon is with Svéti naksatra in the month of Asadha.)

When Moon is in Svati star;, covering of the sky with dense, thundering
clouds with lightning is good for abundant food and health. With
generation of wind, meteor hits and earthquakes, the effect (of the clouds)
will be opposite. Among cloud anomalies. Jformation of tree figures,
thundering and collective clouds indicate immediate rainfall. The clouds
after conception precipitate either in seven nights or in six months .........
[This describes the formation of clouds in the Asadha month
which is approximately the second summer month in the
seasonal zodiac of PT as per Table (3.1). Parasara connects
Moon’s position in the pre-monsoon month as a precursor for
normal or deficient rainfall. Previously in (4.8) he has already
held some positions of Moon to be beneficial for good rainfall.
The above statement is about anomalies in cloud formation
when Moon is situated near Svasi star. Parasara describes the
variegated geometry and colours of the clouds to be used as
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portents not just for rainfall but also for social and political
conditions.]
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17.5 When Moon is stationed with the star Piarvasadha, development of
sharp cloud-tree formation is for increased rainfall. If a cloud with three
colours stays covering Sun, there will be large scale deaths. A dark cloud
indicates strong winds. Black and broken clouds indicate immediate rains.
Oily dark colour is for heavy rainfall and white colour is for abundant
Jfood for people............

[Asadhi refers to the Full Moon stationed near star Piirvasadha.
The lunar month Asadha derives its name from this condition. As
per Fig.(3.1) Parasara’s second half of summer starts when Sun
is in the last quarter of the Punarvasu-division. If this happens
to be a Full Moon night, Moon has to be 180° away from Sun.
This corresponds to the last quarter of the Pirvasadha-division
of PT season zodiac. Thus even if the position of Moon, which
being difficult to observe on a cloudy night, could not have
significantly helped in prognosis of rainfall there was an e.l‘fon
to closely observe the sky for any anomaly that may provide a
clue for the failure of seasonal rains.]
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17.6 Clouds with sharp interiors, red and harsh, originating from
southwest portend killing of the king. Clouds which are collected like cities
and soldiers indicate skirmish. There, depending on the colours, victory or
defeat has to be decided in the different directions. Dispersed thick huge
Jort and tower like clouds of parrot and peacock colours are for very heavy
rainfall. Clouds organized vertically like pots and musical instruments
are for happiness of kings and aquatic animals. Clouds of the colour
of golden ointment, conch, crystal, pearl and coral Sforms are pleasant.
Clouds named Aryama are with lightning and thunder well Sformed and
circling clockwise in front of Sun. In the afternoon and night wind along
with thunder indicates rainfall. Yellowish-red and dark yellow coloured
clouds collected in large sizes out of season, portend weapons (war) and
raimfall. Clouds with undefined colours, subtle and without starting roots
are for destruction and strong wind. Similarly, clouds looking like boar,

horse, and donkey shapes are for quick descent but obstruct plant growth
and indicate drought.

[Here further portents due to cloud colours and figures are
described. The observational power of Parasara is remarkable.
He fairly well explains the lateral as well as the vertical formation

and stratification of clouds in terms of similes prevalent during
his time.]

000 37 TR 9¥ g R srerimiRate: v
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17.7 Rains in the first part of the day are good. In the second half, crops
and reptiles increase. In the central part of the day, the seasonal rains are
delivered. In the third part of the day. diseases are indicated. Otherwise,
continuous rainfall day and night is beneficial for the rainy seasonal
wealth. Rain in the first part of the night is generally good. In the second
part, rainfall is good for cereals. In the third part, it is beneficial for
summer crops. Rains in the fourth part are destructive for all herbs.
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17.8 [Here signs for immediate rains such as salt becoming wet,
ants quickly moving their eggs, sudden blowing of cold winds
etc are described. |
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17.9 [In AS. Parasara about lightning)

Since lightning has movement upward, downward, lateral and also be like
a ball, one has to tell the effects by looking at the colour of the flame and
wind anomalies, for immediate rainfall. Among the lightning, the eastern
is known as Siirvakanta, the southern Satahrada, the western Tatit, and the
northern Saudamini. The others are known by the names of the directional
deities. Among these, Siryakanta, Saudamini and Aisani (north-eastern)
produce rain. Stryakanta in dark clouds is not for rain; in white clouds
it brings rain. If the lightning is stationed in Visasiras or in the middle of
two planets, it is for windy rains. Southeast and southwest lightning also
indicate rains. The southwest lightning, seemingly yellowish, is _for heavy
rains. Satahrada. oily, looking yellow with rays is for heavy rains. All, if
originating clockwise are for heavy rains. Otherwise the effect is opposite.
Among these, strong and fast lightnings with pale coppery colour have
large amount of water: All lightnings for strong wind look tawny; red
colour is for heat. All vertically formed with rays have haloes inside.
Oily and dark ones, hitting one against the other, or merging together go
towards Sun. Lightning, white in colour and circular in form, starting from
Moon and entering Sun produces rainfall. Those of bluish white and red
colours departing from Sun and entering Moon are for fear or rains. In
the southern path, all types of lightnings are for no rains. Among the three
paths, the northern and the middle ones are for rains. Along the Ajavitht
ete (see 9.1) should lightning in dark clouds touch simultaneously white

clouds and the Moon, there will be heavy rains...... ...

[In the above, a sky-part by name Vrsasiras meanill'lg_Head
of the Bull is mentioned. The actual position of this is not
indicated anywhere in PT. The notation of the zodiacal signs
Mesa, Visabha, which is not used by PT, is of late -occurrenc.:e
in I‘ndiar.l-texts. However from the context of lightning seen in
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the sky Vrsasiras has to be identified with the region comprising
Krttika, Rohini and nearby stars. Alternately, the original author
might have meant Mrgasiras which has got distorted in scribal

transmission. |
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17.10 [in AS: Parasara about wind an omaly]

Winds happen in the eight directions. Amon g them pleasant, fragrant and
breezy wind is always good. The wind in the east is responsible for cloud
production. The one from west destroys clouds in the months of Nabha
and Nabhasya (rainy season). Northern wind is conducive to daily rains.
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Winds from south produces cloud groups but rains less or rains due to
other directional winds. Winds with clouds from southwest and northwest
are for heavy rains. Wind from northeast even if soft is good for rains.

Combination of winds from different directions is for heavy rainfall. If
rainfall is obstructed due to other reasons, it may not rain, otherwise there
will be heavy rainfall. Loud sounds from the east and attraction of cranes
to fly at lower level are indication for heavy rainfall. The direction from
where foul smell is carried by the winds indicates the place of weapons
for war preparation. If it does not rain in summer and dewy season, rain
waters are to be stored. During the time of nucleation (of rainy clouds)

low sounds and attraction (uplifiing) of dust are good signs. Rain falling
continuously over 7, 12 or 15 nights indicates fear; or death of the king. In

such cases, wind from east portends hunger; from southeast fear either due
to hunger and weapons or destruction of the State by robbers is indicated.

From south destruction of roots, fruits and flowers and fear of utpata

(natural disasters) is indicated. From southwest, increase in pests and
insects; but from west increase in fruits, flowers and health is indicated.

From northwest, due to fear of hunger and weapons, the indication is for
destruction of either the king or the region. From north, the portent is_for
health and abundance; and from northeast, the indication is for good crop

yield. If winds (with continuous rainfall as above) are from all the eight

directions together, it is always a cause of fear for the chief king.

29.2% [3MTEUUARAT g fa=isHE 1]

17.11 [Ballalasena: Special statement for the Full Moon in the month of
Asadhal

Then in the month of Asadha when Moon is full near the Parvasadha star

S
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and when wind is blowing breezily with fragrance it is stated as follows.
From east, northeast and north wind is good for rain fed crops. Wind from
the direction of southeast, southwest, south, west and northwest is for rains
leading to medium crop growth. This may get disturbed if the portents are
opposite. The conditions and portents observed during the nucleation,
peak and end of rains lead to results respectively in the beginning, middle
and end of the rainy season.

209,23 [SOAEd | TENEHEUGHARGT TIZR 2]
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17.12-13 [The above verses define how to measure rainfall as
per Parasara. The quotations of both Utpala and Ballalasena
are shown above. It is clear that these have come from the
same source with modifications. It is amazing to see Parasara,
more than 2000 years ago, to have thought of measuring Indian
monsoon rainfall. The first verse in both the sources is almost
same. Itsays four adhakas make one drona and if water collects
on ground for the measure of a bow the amount of rainfall will

be known as one drona. Dhanus was an ancient length measure
equal to the size of a standard bow. Perhaps this was about a
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meter in length. Hence the first verse is a thumb rule which
says 1f water gets deposited on ground in a pool of about one
meter diameter the quantity should be taken as one drona. The
second verse is more specific and accurate but the two readings
differ about the diameter of the vessel. As per this, one adhaka
of rainfall is equivalent to rainwater getting fully collected in a
cylindrical vessel of 20 or 24 wigula diameter and height of 8
angula. This, in spirit, is very similar to the modern definition
of / c¢m of precipitation being equivalent to water collected for
a depth of 7 ¢m over an area of one square meter. |

2.2 [ TETHTR TaNUTEd | TGy Tergmhaleeuidae]
YU HTOMATE TR 1]

3% Wof JFUCUAYay cIMEAHEeT | T8 Jagrige
37 T 7T THIUT SRS S HeTeUr AT ehyue 3aTa: i
17.14 [Ballalasena, in AS: Parasara gives the expected rainfall for the

season from the first rains on the star of the first day of the month, starting

Jfrom star Punarvasu.]

Now we enunciate the seasonal conditions starting from the first day of the
. . = - IB iy g p aff e ‘!S
bright fortnight. Here we teach the prognosis of year ly rainfall and effec

on people.

9 ‘ TR
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17.15 In Punarvasu naksatra it leads to 20 dronas of rainfall beneficial
for crop health and growth. In Pusya rains will be 18 dronas for delayed
increasing rainfall and growth of inferior crops; in Aslesa 13 dronas
hurting seeds and good people. In Magha it leads to 14 dronas of rainfall
and progress of mountain based kings obstructing water needed for
agriculture. In Pirvaphalgunt even with 64 adhaka rainfall crop diseases
increase. In Uttaraphalguni with 100 adhaka rains people become happy.
In Hasta with 25 drona there will be good crop yield. With 65 drona in
Citra all groups of people progress. In Svati 4 dronas of rains indicate
crop destruction and drought. In Visakha with 20 drona rainfall, enmity
between kings increases. In Anurdadha with 14 drona rains, diseases to
kings, workers, traders, seeds and milk increase. In Jyestha with 4 drona
seeds get uprooted. Four times this (16 drona) in Mila there will be dearth
of all crops and is not beneficial. In Parvasadha with 16 drona , mlecchas
become strong as well as crop diseases increase. In Uttarasadha with up
to 20 drona it is good for winter crops and health of people. In Sravana it
rains only 16 drona and increases crop yield and diseases of the mouth,
cholera, and fever among people. In Dhanistha diseases related to the
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head increase. In Satabhisak with a quarter of that leads to weapons and
drought conditions. In Piirvabhadra with 18 drona of continuous rainfall
there will be opposition to a prominent king. In Uttarabhadra 14 f?(_fh‘aka
rainfall leads to normal crops and stomach diseases. In ASvini with 12
drona there will be crop growth at lower ground levels after the rains.
In Bharani there will be 25 drona rains and fire, }'Of}'r‘)(.’f:_l.‘ and diseases
due to malnutrition. In Kyttika rainfall will be 16 drona with fear of fire,
wild animals and weapons. In Rohint with 100 adhaka rainfall there will
be happiness all around the world. In Mrgasiras with 16 drona rainfall,
diseases among the learned and crops increase. In Ardra with 18 adhaka,

seeds and crops are just protected.

[The above statement of rainfall quantities is unique in ancient
literature. Sardiilakarnavadana' a Buddhist text originating
around 300 BCE and translated into Chinese ¢ 100 CE contains
a similar list of rainfall values stated in @dhakas. PT not only
proposed how to measure rainfall but also came out with some
type of average rainfall prediction for each year based on the
date of first rains in the rainy season. However the above, taken
from the printed version of the AS text detailed as it is, is still
corrupt and unintelligible at places. For instance the minimum
to maximum variation could not have been as large as from 4
drona in Svati to 65 drona in Citra. What is meant by the end
of the /8" Graha is not clear. What is the rainfall number for
Dhanistha? Hence quarter of this amount for Satabhisak is
not known. There is no statement for Revati, which is clearly
an editorial error. Until a critical edition of AS is available the
above statements have to be taken as approximate numbers
estimated as per the @dhaka and drona measures of PT
(17.12-13). Parasara is here forecasting the seasonal rainfall

and agricultural conditions based on the date of first rainfall

in the lunar month of Asadha. This can be understood from

BS where Varahamihira states the rainfall amount in drona

Text in Sanskrit (Ed.) S.Mukhopadhyaya,

Visvabharati, 1954, Santiniketan.
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without attributing this to Parasara. However a comparison of
the two texts brings out that the numbers and the forecast are
from the same ancient source which should have been PT. A
brief comparison and further statistical analysis of the rainfall
numbers is presented below.]

17.16 Rainfall numbers of PT and BS

In chapter 23 verses (5-9) of BS, Varaha states that in whichever star it
rains in the beginning, rains can be expected under the same star in the
season again. He further states the amount of rainfall for the year, based
on the first rains under the 27 stars. The rainfall numbers given in drona
are: Hasta, Pirvasadha, Mrgasiras, Citra, Revati and Dhanistha 16;
.S"ambh.is{.j, Jyestha and Svati 4, Krttika 10; .S"ravcu_m. Magha, Anuradha,
Bharant and Miila 14, Punarvasu, Visakha and Uttarasadha 20; Aslesa
13; Uttarabhadra, Piarvaphalguni, Ultaraphalgunt and Rohini 25;
Purvabhadra and Pusya 15; Asvini 12 and Ardra 18. Now comparing these
numbers with those of PT we see that rainfall under Punarvasu, Visakha,
Uttardsadha, Svati, Jyestha,Magha, Anuradha, Aslesa, U.Phalgunt,
Rohint, Mrgasira, Asvini, Ardra are same in the two texts. There are a few
differences in the other places. BS specifies 16 for Dhanistha and quarter
of this for .S"atabhfsak which is four. This should have been correct for PT
also. For Ardra the number is same but the measure given in AS should
be wrong since 18 adhaka is only four-and-half drona very nearly the
drought condition similar to 4 drona under Svati, contrary to the prognosis
that crops get protected. With large overlap in the rainfall numbers and
in the absence of a critical edition for AS, we take the numbers of BS as

the ancient traditional rainfall measurement originating from the school of
Parasara.

At this stage it would be useful to equate one drong of rainfall in modern
terms. This question has been discussed previously with the conversion
ranging from 5.1 cm to 6.4 cm of precipitation®?. The variation is mainly

2 T.MSrinivasan, Measurement of rainfall in ancient India, 1JHS, 11, 1976, pp.148-157.

3 H._V.Balkynd.i, Contmentary in Krsi-parasara (transl, N.Sadhale) Agri.History Bull. No.2.
Asian Agri-History Foundation, 1999, Secunderabad.
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due to the uncertainty associated with the conversion of the ancient aigula
varying in the range of 1.6 to 1.9 cm. Kautilya’s drthasastra (c 400 BCE)
also prescribes measurement of rainfal] using a vessel of 20 angula
diameter. Kautilya states that the expected rainfall over the Avanti region
in the Mauryan kingdom was 23 drona. The ancient city of Avanti was
succeeded by Ujjayini (Ujjain) where Varahamihira lived in the 6" century
CE. The present average seasonal (June-September) rainfall of the region
in and around Ujjain is 83-86 ¢cm with standard deviation of about 30 cm.
If the northeast monsoon season were to be included. the annual rainfall
may be taken as 90 cm. If we take Kautilya to have been fairly accurate
in the measurements, 23 dropa should have been an official normal value
equal tol15-135 em of annual rainfall. In comparison with present day
rainfall value for the region, this is on the higher side. But noting that the
standard deviation is 30 cm, the ancient value is realistic.

The present writer in 2004 statistically analyzed the 27 numbers
reported in BS under the impression that these were original values of
Varahamihira as measured during his time in and around Ujjain®. The
average value of the 27 values, assuming that these were observed over a
period of several years, is 15.59 with standard deviation of 5.73 in drona
units. The coefficient of variation (c/m) works out to be 37%. Now, it turns
out that the rainfall value of BS is from PT, even though Varahamihira
has not acknowledged it to be so. Hence we should wonder whether the
rainfall values of the previous section were for the region where PT was
composed or narrated. From what little evidence we could secure from
Chapter 12, through archaeoastronomical analysis of the observe.lti.on on
rise and set of Agastya (Canopus), it is highly probable that P:f originated
in the Puskara region. The present day seasonal rainfall f‘or'}alpur-Pushkar
region is in the range 55-60 cm with coefficient of variatllon of 38-.42.%'
The present annual rainfall of Ujjain is 82 cm with coefficient of vanah_on
of 34%. It is not proper to compare average rainf‘all‘ value of PT with
present day numbers other than concluding that the ancient numbers (:'o.ulc:
not have been arbitrary. They were realistic and firmly based on empirica

e ; itd of Varahamihira, Current
4 R-N.Iyenga r, Description of rainfall variability in the Brhatsamhitd of Vardhami

Science, 87,4, 25 August 2004, pp- 531-533.
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observations and measurements. The coefficient of variability of 37% for
the data of PT and BS points in the direction of Pushkar-Jaipur region,
rather than Ujjain, as the place of measurement.

After Parasara several authors have written on monsoon rainfall and
forecasting. These have been undoubtedly important for agricultural
operations in ancient India. But no one has surpassed Parasara in describing
the phenomena vividly taking great care to measure and quantify the water
received from the clouds. How far the explanations offered by Parasara, for
good and deficient rainfall, are scientific from present day standards does
not concern us here. Parasara is remarkable for his keenness in observing
a natural event in its diverse details and attempting to relate the different
parts as coherently as possible to present a holistic picture of the monsoon
season. Futhermore, true to his scientific temparment Parasara measured
the rainfall to understand the interannual variability of the Indian monsoon
rainfall.

In Chapter 1 while describing the creation of Sukra (Venus) Parasara
attributes control or modification of Sun induced (summer) rainfall to
Venus. Even though we do not know how this concept arose, Kautilya
in his Arthasastra made visibility of Venus in the eastern sky during the
season a precursor for good rainfall. This principle has been shown to be
linked with the 2-3 year cycle of inter annual variability of Indian monsoon
rainfall. Similarly, the qualities attributed to the regent deities of the five

year yuga of VI as in PT (2.4) has lead to the concept of a five year cycle
in rainfall ]

5 R.N.lyengar, Monsoon rainfall cycles as depicted in ancient Sanskrit texts. Current Seience, 97,
3, 10/ August 2009, pp. 444-447,
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18.1 [In AS about earthquakes; according to Parasara]

Once, when Parasara was sitting in the midst of sages near the Himalayas,
his students reverentially approached him and asked. “Bhagavan! Shaking
of the earth does not seem to be due to trivial reasons. Please enlighten us,
whether this is due to sudden increase of unrighteousness (in the society)
or due to the movement of those shouldering the earth or is i due to
unseen (chance) reasons. Or could it be due to movement of animals in the

ocean?” Having heard his students, Parasara said ‘no .
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18.2 In ancient times, extraordinarily fast and strong winged hills flying
in the sky, falling down in hundreds shook the earth continuously. Having
seen this shaking of the earth, Indra threw his weapon to cut off the wings
of the flying hills. He told Earth, ‘henceforth I will remove your fear caused
by the rocks. But occasionally disturbance caused by anila (vayu, wind or
gas), anala (agni or fire), ambupati (varuna or oceans) and myself (Indra)
will occur indicating good and bad effects to the world.” Day and night
each are divided into four parts. The earthquakes are induced in the same
order by anila, anala, indra, varuna respectively. Eclipse of Sun, Moon
and anomalistic movement of planets are also said to induce earthquakes.
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183 Anila having shaken the earth under naksatras Svati, Abhijit,
Danistha, Asvini, P.Phalguni, Hasta, Citra dest oys trees, flowers and
plantation with severe wind. This causes delirium, respiratory diseases,
anxiety and fever. Especially doctors, traders, comfort women, sculptors,
painters, poets and debaters get affected. Among the countries, Kurt,
Yavana, Dandaka, Matsya, Magadha, Salva, Sauvardhana, Pulinda,
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Vaideha, Surastra, Nala, Darada, Dasarna, A nga, Vanga, Avanti, Malava
Paurava, Trigarta, Sauvira, Yaudheya, Ksudraka and Sibika get affected.
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18.4 Anala type earthquake occurring under the stars Kritika, Visakhe,
P.Bhadra, Bharant, Magha, Pusya, U.Phalgunt, decreases rainfall, river
flow and water in lakes and springs. It affects people by increasing mouth,
eve, and skin diseases. Especially the southeast direction is affected.
Pulinda, Yavana, Bahlika, Vaiga, Avanti; Asmaka, Ilksvaku, Kuliia,
Tukhara, Sibika, Trigarta, Vaideha, Dravida, Surastra, Madhyadesa,
Dasarna provinces are troubled.
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18.5 Indra shakes the earth under Jyestha, U.asadha, Sravana, Rohint,
MrgasSiras, Hasta and Anuradha asterisms. This is for good rains, and
celebration of religious festivals with food and drinks. At another p!(fciz, a
Jamous chief of a clan will be ti oubled. Surastra, Cina, Kasmira. Abhssaﬁ‘f{,
Pract, Saka, Kirata, Paurava, Arnava, Malava, Pahlava, Dandaka, Kasi,
Kailasa, Malla, Halava, Hala provinces will be troubled.
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18.6 Earthquakes under the asterisms .S"f.*!{.fbfu'g{.'ﬁ'_. U.bhadra, Revaii,
Ardra, Aslesd, Miila are caused by Varuna. With continuous rainfall the
fields, cities and trees get broken. It brings in diarrhea, hiccup and eye
diseases. Especially Kirata, Kasmira, Aparanta, Kaukureya, Sauryarika,
Cedi, Vatsa, Saindhava countries and people living in coastal regions and
river banks get troubled.
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18.7 Events occurring with pleasant sounds that Jollow in the clockwise
direction during New and Full Moon with heavy rains are beneficial. But
when too many occur at frequent intervals, it portends fear to the king.
Earthquake repeatedly occurring at three, four; seven nights and also at
Jortnight, month and one and half month interval, is Jor the destruction of
an important king. The bad omens indicated by earthquakes get nullified
quickly in seven days by religious rites.

[In the regions affected by earthquakes PT includes Dravida.
But as in other chapters on astro-geography, this is combined
with Surastra. Even though in historical times Dravida country
was located in South India, in more ancient times it was likely
to have been identified in the Gujarath-Rajasthan region.
Varahamihira in BS and Ballalasena in AS give more detailed
description including the variable distance to which the four
types of earthquakes are felt. Several other regions are included
in the lists by other writers. A concise article on the ancient
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information about earthquakes is presented elsewhere!.]
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18.8 [Utpala’s Commentary: In Parasaratanira a special statement]

[These verses are about regions affected by combination of
Vayu, Agni, Indra and Varuna type earthquakes. ]

- ——

; ience 99, pp. 827-829,
I R\N.lyengar, Earthquakes in Ancient India, Current Science, 77, 6, 1999, pp
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19.1 Fall of Meteors

[in AS. Ballalasena: Any falling light (fire) is technically known as Ulka.
These are of five kinds. According to Parasara)

When meteors fall with sound and light it is for absence of the king.
Meteors looking like dogs, pigs, peacocks with disheveled hair are for
the destruction of an important king. If during the fall the object breaks
to pieces it portends division among kings. In cloudless sky, looking like
a burning tree, making terrible sound, if a meteor dives with smoke in
the southwest direction, it kills enemies, demons and minor chiefs. In
whichever place it falls burning and spouting sparks loudly, very soon,
there will be attack by another country. That which falls on earth burning
a single person will replace the king by another person within five months.
That which after fall looks like burning coal again, will cause within ten
nights another king to take over. If a large meteor with flame go_fng .a!on.g
the path of the stars were to approach a person, circling him, it will .k:!f
him. Meteors of white, yellow, red and dark colours going in the cardinal
directions (north etc) affect the four groups of people, Brahmanas ana’_o{hers
respectively. If a huge burmning object approaches Sun in a crooked path it s for

the death of the king. If an Ulka, having approached Sun falls in the southern

' ' i ' s hi ‘ite,
direction it portends death of the king. If the eclipsed Moon is hit by a meleor i
....If @ meteor with

itis a portent for the death of the chief administrator.... :
. silar b
smoke falls in the afternoon, the results will be felt within seven days.
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[This is among the earliest matter-of-fact description of meteors
in Sanskrit literature. Rgveda refers to what can be visualized
as meteor shower or storm. But due to the traditional post-
Vedic classical interpretation of Marut as wind, the real import
of the Vedic texts is not yet fully understood'. After Parasara
several others have added to the description and classification
of meteorites. The five types of Ulka to which Ballalasena refers
are mentioned in BS also. These are Dhisnya, Ulka, Vidyut,
Asani and Tara. Incidentally these are words found first in the
Vedic literature. ]

RR.R |l FidEgEaIl

T YfdEdey @ gddr Jaierd TR e E:f%vrua‘?r:
NI a@mm’rﬁ?)’m u?m’f?;rﬂm S| TiaNe:|
UfSiRdr agfde:l S Mﬁq’@m Tad | At
TEaH U HUN ﬁ“?g Hchmuldld—ﬂ:ﬁ HUNY THYE
SRS e AR I STHANTH Y| Trafosdiet
wﬁuﬁqﬁﬁmﬂwwﬁmmﬁﬁwﬁﬂ feqrer
CLERY el foram Lpzcn ar YU URATS ST h I HUSIhdT:

YRTET: | AT 31 Sreadg dutyrer: | foqven: yarer: Tfaasr:
Wﬁmmﬁﬁw@wﬁmlwmﬁmﬁn

HEATTHIT A AT g3 HIell G eRiahron|
& g TN A M 9 R
ISIREC R mmmﬁ@m@ﬂﬁ
HHT WIYd-Ae e T faedq afa: g |

: FEEYRIaaT: |
W‘Jﬁaﬂrﬁwﬁmﬂmw@qﬁéﬂ =1 |
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19.2 Mock Suns

[This section describes the phenomenon of more than one Sun
being seen which happens under some special atmospheric
conditions. Mock Suns appear due to refraction of Sunlight
passing through ice crystals present in clouds of particular
type. Vedic people in India watched the sky intently to wonder
what the anomalies may mean to man on earth. Even if the
physical reason for the observed peculiarity was not known, the
description in PT is fairly realistic. PT describes possibility of
a strand of mock Suns being observed in the evening. The last
two verses above are from the commentary of Utpala on BS.]
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19.3 Haloes

[Parasara true to his scientific approach reasons out that halos of
Sun and Moon are due to deviations in the light rays caused by
wind and clouds. Colours and locations of the haloes and the
corresponding portents are described in detail. ]
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19.4 Rainbow

[This section describes portents due to different types of rainbows. |
2.4 Il TRHSTS )|
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19.5 Light Column

[This section describes occasional light structure looking like a
vertical column. The results are said to be same as In the caselof
rainbows. Hence rasmi-danda may be same as a rainbow with

some differences.]
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19.6 Celestial City

[(Gandharva-nagaram or celestial city is referred to in several
Sanskrit texts. Most probably this refers to special transient
cloud formations of circular or rectangular geometry, which
quickly change their shape and colour and appear to dissolve.
The moderm equivalent of this could be the UFO.]
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19.7 Explosive Sounds

[Nirghata here refers to loud sounds as in explosions. These
may be due to impact. BS explains this as caused due to two
different wind masses combining and impacting the earth.]



Meteors, Mock Sun, Haloes 239 i 3
> STRIYAY e uRaT)

o

9%.¢ || TEATEAHI

REIGIRE RS B30 W o 1 v o R e SUEAET
qm&m’ﬁd@mmvrﬁwwmﬁmmqﬁ!
FEIATRHITT T US98y RS At SRy
rﬁam AR wiesEE T dawt WG| AT
wmnﬂaﬁwéﬁmwﬁawﬁw&mmﬁm
TEH| SAFHIHAUTAT T Tl s Fomar EELR:
E RS CEERIR RGN (E Ul = e i ﬁmﬁn EICEar
srafaqarE TF ar ST S TN T AT a4t
ay e UgER dgurmE T FTat T FAT TETEE

®GUITAT e HTarar HEYHTW JGUEHE T =

AerfeaTsEr ifsfifaT g R Al d2amdl dig=sd|

TEHT =IO Teadm a1l fewer: aRgurt: e wifessaut:
[ N o : \

UAT STmaaT U 3| ®el fdfeo=r: d7dr g

AT AR ar fAaurt afgar
a-va‘&ﬁaﬁ?ﬂﬁ??rq:ﬂaﬁ‘iﬂan

19.8 Evening/Morning Twilight

[This section is called sandhya-laksana in BS Chapter 30. The
texts attributed to Parasara by Utpala in his commentary are
very similar to the ones shown above from AS. The description
is about the colours of the early moming and evening sky.]
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19.9 Horizon Blaze

[This phenomenon seems to be due to gases emanating from the
earth and the space above appearing unusually bright. Before
and after earthquakes, there have been reports of the region
appearing bright. Digdaha may also be referring to lights seen
at the horizon in some seasons. |
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19.10 Dark Patches and Dust Veils

[7amas means darkness. This as per PT can show variation
in colour intensity due to its location. Dust veils and sudden
darkness may be caused by cyclonic weather conditions.
Meteoritic dust and volcanic ash can also be reasons for colour
variation in the atmosphere.]
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[In the BS, the above topics are covered in chapters 31 and
33-39. The treatment of the subject by Vardhamihira follows
closely the work of Parasara and Garga. However, PT might
not have been the first one to recognize the anomalous nature of
visible atmospheric and terrestrial phenomena. The Sadvimsa-
Brahamana a Vedic text belonging to the Samaveda has a
section known as Adbhuta-Brahmana®. This text lists almost all
the abnormal events described in PT and prescribes religious
rites to mitigate their ill effects. The AVP, also has long chapters
on some of the above topics covered by PT-.]
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[Ballalasena groups his treatment of anomalies (adbhuta) under three heads
titled celestial (divyasraya), atmospheric (antariksasraya) and terrestrial
(bhitmyasraya) depending on the location of the events. Under the third
category apart from natural events such as earthquakes, and rainfall,
he includes topics of human interest such as dreams, omens of chance
and portents based on bird sounds. One of the chapters in AS is named
manusadbhutam. Utpala in his commentary following Varahamihira does
not cite all the above topics but quotes Parasara extensively on divination
of bodily signs. All such texts of Parasara are brought together in this
chapter without detailed translation. Social scientists studying ancient
cultures may find the information interesting. ]
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20.1 [In AS. Dreams according to Parasaral]

After having worshipped directional deities. Indra, Yama, Varuna, Soma
Earth, Wind, Sun and planets as prescribed, a person desirous lOf‘ 'seer'nt‘:
(divining) a dream should sit east facing on clean ground on a seat (:‘f
darbha grass and offer worship to Bhadrakali. Furth er; having establis i':e‘d
on either side nine water pots with precious stones, herbs and seeds he

should wear a clean fine silk garment and calmly meditate on Rudra with
the Rudra hymn.
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20.2 Three types of dreams are seen; with no purport, with correct purport
and with some other purport. Mind is indeed the scientific principle
behind sleep. Sometimes due to mind having been disturbed by excess of
happiness, anger, sorrow, worries, fear, arrogance, jealousy and festivities
eard in the past. Due to imbalanced
vith uncontrolled and hidden

ed in dreams. These do not

dreams reflect happenings seen and h
health conditions, and senses getting excited v
feelings, day time happenings are experienc
indicate any special meanings. For noble people with pwje‘ body, speech
and mind, deities (gods) show happenings as if in direct vision. These are

dreams that come true in reality. No event (occurrence) is independent

of proximate reasons (precursors). Time itself taking the role of a past
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portent indicates results in the form of dreams. These dreams are seen
in one way but to be interpreted otherwise. Dreams originating due to
disturbance of the mind convey distorted meaning. Those seen with the
help of deities are real and come true.
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20.3 Now, I will explain those self caused ones, which lead to results
different from the dreamt scenes.
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20.4 [This long text describes the earthly result for the third type
of dreams which are seen in one way but are to be understood
differently. Interpretations are given for kings and also for
lay people. The last section above refers to dreams which are
supposed to indicate death. Some of these statements, such
as riding a camel southward in dream as a death portent, are
prevalent even now.]
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20.5 Divination of Body Signs

[This PT text appears in Utpala’s commentary on BS Chapter
51. It explains divination by means of observing the body of the
interrogator, time and place of questioning and other observable
omens due to visible objects and audible sounds. The words
used by the client and the style of questioning are also treated as
omens to decipher the unsaid question. This and the next section
are not included by Ballalasena in his AS text. It is possible
Utpala and Ballala had access to different redactions of PT,
which matched closely on topics concerning astronomy, but

differed on other topics.]
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20.6 Female Interrogation

[This is in continuation of the previous section. Here divining
the questions, especially by a lady about pregnancy are listed:
The parts of the body accidentally touched by the lady during
enquiry are treated as signs to interpret when the lady will
conceive or when the child of what sex will be delivered. The



Dreams and Divination 251 1l A

text describes how the number of children a woman will have
is foretold. The last section is about divining the naksatra under
which the delivery will take place.]
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20.7 Sign of Pimples

[Both Utpala and Rallalasena include this text of PT in their

works. This describes how pimples on human body have to
be interpreted to understand the health, financial and social

conditions of a person.]
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20.8 Terminal [llness

[This PT text is from AS. This lists indications for impending
death. Some of these appear to be valid medical conditions. |
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20.9 General Portents

[This section describes general portents such as disrespecting
noble people but respecting undeserving ones. It is said that
the omens have to be observed in the evening at the gate of
the city. This applies to all types of events. Shaking of idols in
temples is mentioned as a bad omen. Accidental smoke and fires
in buildings are considered as bad omens. Occasional sounding
of drums and musical instruments due to blowing wind is also
considered to be an ill omen. This section is mainly compiled
from statements attributed to Parasara in AS.]
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20.10 [/n Utpala’s commentary. Véstu as per Parasara)

[This text names the deities occupying the outer perimete'r o.f a
location identified for construction of a building. The description
as available here is cursory. For further detail one has to refer
to later texts such as BS (Chapter 53). The last sentence above
of PT describes how the quality of the soil at the site has to
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be tested. It specifies that a pit should be dug and filled with
water. After lapse of 100 nimesa of time, if the water is still
retained or when the extracted soil is poured into the pit, some
amount of mud remains above, the site is considered good. It is
interesting to note that PT is scientific here also as with rainfall
measurement. 1t states the basic concept of good soil in terms of
its density. Specifically, it recommends a site where one adhaka
volume of soil is sixty four pala in weight.]
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[Apart from the texts reproduced in the previous 20 chapters,
PT contains statements about plants, animals and birds. Portents
due to anomalies in clothes, footwear and bird-calls are also
described. These are collected in this concluding chapter. Text
from Utpala’s commentary is given first, followed by the text in
AS. Sections that are common to both are not repeated. ]
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21.1 Sign of Cows

[This section is about Bovines. In Utpala’s quotations, which
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are in verse the good and bad qualities of bulls, cows and oxen
are described. The prose text of AS is not that detailed.]
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21.2 On Horses

[This section specifies fairly well the height, breadth and length
of horses of three different types. The life span of a healthy
horse is said to be 30 years, which is quite realistic. Diagonising
the health of the animal by inspecting its teeth is stated. ]
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21.3 On Elephants

[Here the physical features of elephants are described including
their different sizes. Special characteristics of elephants such
as trumpeting, getting into heat, dislike for food and other
bodily actions are described to understand the psychology of
the animal. ]
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21.4 Cats, Dogs and Others

[This is taken from AS. Here, some peculiarities of cats, dogs
and jackals are described. These are mostly stated in the form
of omens. In the last paragraph, mention is made of locusts and
frogs. It is said that frogs of bright yellow colour indicate good
food production. If they are happy, it indicates copious rainfall.
Frogs with two or more heads are said to portend failure of
rains.]
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21.5 Swords
[This section is from Utpala's commentary on BS. Dimensions

of a good sword are described here along with religious beliefs
prevalent in ancient times.]

R2.% |[NTelRTg: Il

ATl T RUUCIANl 3UhH uﬁ'@'rrsrmw OHH{ qRE
giar gfagrarstmas 0 =

Rl ] (28 3 (Y

g METTEOiadd S o

21.6 [This text is from AS. The text states possible anomalies in
water sources such as lakes, rivers and reservoirs. |
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21.7 Trees and Creepers

[This section from AS gives a long list of trees, flowers and
a few minerals that were considered as wealth of a kingdom.
Bad omens indicated by abnormalities in trees and creepers are

stated.]
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21.8 Clothes and Footwear

[The first paragraph is entirely about divining tears and marks
in a new garment worn by men. The second paragraph is
about portents due to bite marks and parts eaten away by rats
in footwear. The above texts are taken from AS. These appear
in Utpala's commentary on Chapter 70 of BS with minor
variations. |
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21.9 Bird Portents

[In answer to the question of his student Kausika, Parasara says
that the sages denote the normal time-wise situations of living
and non-living beings as fashioned by the Universal Spirit as
portents. He cautions however that sounds of birds and animals
during their mating season should not be considered as valid
portents. He states the mating seasons of different birds and
some animals during which period the divination based on the
portents will not be valid. The above text is reported in Utpala's
commentary as well as in AS, with slight differences. ]
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21.10 Crows

[This text is taken from AS. Here, a detailed description of the
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portents is given based on an equally detailed description of the
behaviour of crows, single and in groups. Interesting nesting
patterns are described to state the corresponding portents.
Chapter 94 in BS is about Crows. But Utpala has not quoted
any part of the above text as given in AS.]
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21.11 Wagtails

[This section is taken from AS. In BS, Chapter 44 titled
khanjanakalaksanam is about Wagtails. But Utpala in his
commentary has not quoted Pardsara. Wagtails which are
endemic to the Indian subcontinent are classified into four
groups. The one with head, neck and breast of dark colour is
called Samanatabhadra. Wagtail with head and breast of black
colour is known as Prabhadra. If the head and neck are black
it is called Anubhadra. The fourth is Akasabhadra which
has only its neck black. Appearance of this bird especially
Samantabhadra in autumn at the rise of star Agastya is said to
be a good omen. Both good and bad results are attributed to the
place, time and action of the bird.]
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Errata

Pv
Line 5

Poxix
Line 1
Line 27
Line 32
Line 32
Line 33

P. 38
Line 21

P 4]
Line 20

P. 65
Last line

P. 98

Line 19
Line 20
Line 21
Line 21

P. 158
Fig 12.2

P. 159

Fig 12.3 .

Abbrevation read as Abbreviation

Abbrevations read as Abbreviations
anusvara read as bindu ()

1499 read as 1501

-1351 read as -1349

1199 read as 1201

PT, AVP read as PT, VJ, AVP

list other read as list of other

|3| i%lzl read as [3| iSIi

1495 readas 1497 BCE
1491 readas 1493 BCE
1441 readas 1443 BCE
1437 readas 1439 BCE

++...1299 BCE read as 1301 BCE

...... 1199 BCE read as 1201 BCE
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