Competing Cosmologies in Early Modern Indian
Astronomy

CHRISTOPHER Z. MINKOWSKI

1 Introduction

In an article on ‘The Puranas and Jyotih$astra’ [Pingree ‘Pura-
nas’], David Pingree! sketched the history of the ways in which
the cosmological account found in the Sanskrit astronomical Si-
ddhantas took shape in relation to the standard cosmology of the
Sanskrit Puranas. While sharing sources of influence, and de-
spite some attempts at accommodation, the astronomers’ model
was in fundamental respects not reconcilable with the Puranic
model of the earth or of the heavens. As Pingree showed, the
contradictions were already known to the authors of the earliest
Siddhantas, but it was Lallacarya in the early ninth century who
formulated the view of the problem that came to be accepted
as standard, and that was repeated in the influential Siddha-
ntas of the twelfth century, the Siddhantasekhara of Sripa.ti and
the Siddhantasiromani of Bhaskara.? Lalla’s solution maintained
all the features of the astronomers’ model that were necessary
for supporting their calculations, and rejected those parts of the
Puranic model that contradicted them. At the same time he

! It seems fitting, in a volume dedicated to David Pingree (DEP), to con-
tinue something from a point where he left off. Many scholars will have the
opportunity to do just that, given the nature of his work, which is in itself
comprehensive at the same time that it has opened the way for further re-
search. As will become clear in what follows, this work is greatly indebted
to DEP’s help on many levels—for the invaluable published work, for giving
me access to copies of manuscripts, for patiently explaining and re-explaining
many points, and for general encouragement of my studies in this field of
research. Over the course of two decades I have learned more from him than
from anyone else, and I am honored to be able to count him my teacher and
friend.

2 Pingree mentions the Siddhantasundara of Jiianaraja as following this
standard model, but it does not do so entirely, as the following will show.
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sought to accommodate his cosmology to Puranic doctrines where
these did not interfere with the astronomy.

At the end of his article Pingree referred to two Sanskrit
works of the early modern period that awaited further study,
both of which sought to reconcile the Siddhantic and Puranic
model in a way different from the standard accommodation of
Lalla/Sripati/Bhaskara.

He closed by posing a question about the larger intellectual-
context in which those attempts at creating consistency were writ-
ten. This article is therefore devoted to the works of several
Sanskrit authors in the early modern period on the problem of
cosmological reconciliation, or what I will call here the ‘virodha
problem’. It is now possible to fill in more of the picture of what
form the discussions took in the early modern period, and what
was at stake in them.> One finds discussion on this subject by
astronomers in the Siddhantic traditions, and also by adherents
of the Puranic doctrines. The most interesting texts were written
by authors who wished to consider themselves both.

Here I will primarily be interested in the views on the vi-
rodha problem advanced by three astronomers of Parthapura,
and in the reception of their views by two astronomers in Ba-
naras. The two titles that Pingree mentioned in his work were
the Saurapaurankamatasamarthana of Nilakantha Caturdhara,
and the Bhagavatajyotisayoh Bhiugolakhagolavirodhaparihara of
Kevalarama Jyotisaraya. An edition and study of each of these
texts is now in preparation, and I will refer to their contents only
briefly here. The present essay provides a context in which to un-
derstand those works, and a number of other similar independent
works on the virodha problem, which I shall mention at the end.

In the course of examining the arguments of these as-
tronomers, the following survey will, I hope, contribute to the
analysis of two larger historical problems—how to place the Si-
ddhantic astronomers in the wider intellectual history of Sanskrit
literature, and how to place their discussion of cosmology in the
larger history of early modernity in India.*

The astronomers present special problems for the history of

% A richer body of manuscript material has become available, much of it
accumulated by DEP himself, in this genre of reconciliation literature.

* The latter problem I hope to discuss elsewhere, and here will limit myself
to making note of some pertinent facts in preparation.
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Sanskrit literature in early modernity, as their intellectual cur-
rents seem (at least at first glance) to have run in isolation from
the other Sastras. As a result the astronomers are often stud-
ied as independent of the Brahminical intellectual traditions in
which they operated. And yet the Siddhantic astronomers are of
special interest because of the ‘practical’ nature of the knowledge
they generate, and the potential points of contact they therefore
present with non-Sanskritic knowledge traditions.

2 Virodhaparihara

A way into the problem lies in asking a question: in what would
a satisfying ‘reconciliation’ of Puranas and Jyotis consist? The
Sanskrit term here is virodha-parihara, the ‘removal of contra-
diction’. Yet removal of contradiction can conceivably be done
in a variety of ways. Some of our authors simply refute one or
the other of the contradictory views as untruth or illogic, hence
leaving the field to the other view and in that way removing any
contradiction. Others accord different levels of truth to the two
positions, saying that one describes practical, the other, ultimate
reality. A related removal of inconsistency is done by putting
the two positions on different planes of reality by appeal to their
purpose, one being for timings of mundane affairs, the other for
soteriological aims. Some adopt an exegetical strategy, according
one of the two views a higher truth, but reading its texts so that
they only confirm what the other view already maintains. Oth-
ers assume that both views have the same subject and purpose
on the same plane, and actually adjust and revise doctrines so
that they conform to each other. Some of our authors resort to
combining several of these theoretical approaches.

A point of contact with the larger Sanskrit intellectual tradi-
tion is found in the epistemological theory that the astronomers
rely on to achieve their ‘removals’. One finds in the astronomers
of this period evidence of a growing interest in integrating their
scientific method with the fully elaborated pramana system of
proof developed in the principal $astras, especially in logic. Here
it is the status of textual authority ($abdapramana) in particular
that is a matter of urgency—the canonical status of the Puranas
and Siddhantas, their hierarchical relation, and the degree of au-
tonomy accorded to the other pramanas, that is, logic (anumana)
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and experience (pratyaksa).

Fizing the Limaits. As for the limits of the period, it is easy to
assign the beginning to the appearance of the Siddhantasundara
(SSJ) in 1503.° This work by Jiianaraja was the first astronomical
Siddhanta to appear in approximately three and a half centuries,
following the impact of the hugely influential Siddhantasiroman:
(SSB). The return to writing a Siddhanta after such a long time
marks a renewal of the past, but also a break with it, and Jha-
naraja challenged the SSB on some cosmological points, as we
shall see. The close of the period does not present itself so neatly.
The last of the dated works I will consider here appeared in 1763,
and this seems an appropriate terminus, as a lull ensued before
the Siddhantins confronted the challenge of the new Copernican
model introduced by the Europeans.

The ‘Standard’ Accommodation. Several studies of the cos-
mological debates in the nineteenth century have recently ap-
peared, and a new essay by Plofker gives an elegant historical
survey of the whole trajectory of the problem.® Nevertheless,
before beginning with Jhianaraja it will be useful to give a brief
summary of the state of play when Jiianaraja began to write; that
is, a summary of Lalla’s/Bhaskara’s ‘standard’ solution, both its
accommodations and its criticisms, and the arguments for them.
In some texts of the early modern period, the conclusions stay
the same but are supported by different reasons.

In the ‘standard’ astronomical accommodation, Mt. Meru,
the central axial mountain of the Puranas, becomes the polar
axis inside the earth. The gods, who live atop Mt. Meru, are
placed at the North Pole, while the Asuras, their demon coun-
terparts, are placed at the South Pole. The seven underworlds
(patalas) are placed inside the earth. The (flat) Jambidvipa and
its surrounding salt ocean become the northern hemisphere and
the sea surrounding it, while the six concentric continents and
oceans of the Purapas (the ‘seas of treacle and seas of butter’
of Macaulay’s notorious ‘Minute on Education’), are made into
annular continents and oceans in the southern hemisphere, where
they lie beyond our local experience. The motions of the stars and

5 All dates in the following are given in their A.D. or Common Era form.
% [Young ‘Receding from Antiquity’); [Minkowski ‘Nilakantha’s Com-
ments’]; [Minkowski “The Pandit’]; [Plofker ‘Derivation and revelation’].
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planets, though predicted according to a geocentric and epicyclic
model, are still caused by the Pravaha and other winds named in
the Puranas.

On the other hand, criticisms of the Puranic model are un-
avoidable. If the earth is of the huge Puranic size (50 koti yojanas,
or 100,000 times larger than the size given in the Siddhantas of
ca. 5000 yojanas circumference), then the calculation of the rising
and setting of planets, of the conjunctions of planets, of eclipses,
and of other celestial phenomena, which are all geared, through
the size of the orbits of planets and stars, to the Siddhantic size
of the earth, and which are seen to compute well in that system,
will no longer produce useful results.

If the earth is flat, then why is a tall tree at a distance not
visible to an observer? (Bhaskara provided another argument
which became more widely used: why does the North pole star
rise in the heavens as one travels northward, while other stars
at midheaven correspondingly decline, if the earth is flat?) The
earth is only assumed by the unthinking to be flat, because a
hundredth part of its surface appears flat to us. And (perhaps
not a very good argument) why does water flow downhill if the
earth is flat?

If the earth is flat, moreover, how can night be explained, for
then the sun would always be visible, circling overhead? Nor can
it be said that the shadow of Meru causes night, because we do
not see Meru in the heavens, and the gods, atop Meru, would
never know night. Furthermore, if the earth is flat, and the sun
is always overhead, why would days and nights get longer and
shorter in the course of a year?

The earth has no support—not on water, and not on an em-
bodied deity such as éega or Kiirma. For if it did have a support,
as the Puranas say, then one would have to assume a support for
the supporter. In that way one would either come to the problem
of an infinite regress, or one would have to assume a supporter
that innately had the power to support itself. Why not let the
earth be what has this power?

The moon cannot be higher than the sun, despite what the
Puranas say, for then it would be always illuminated, and neither
eclipses of the sun nor of the moon could occur. Nor can Rahu
be the cause of eclipses.
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This, then, was the position of astronomers about the Puranas
and their possible consistency with astronomical treatises. Some
of these arguments were already made by earlier astronomers,
and Bhaskara differs from Lalla in places, but those differences
will not concern us here. It is enough to say that the received
viewpoint is a substantially standardized, if not quite a stable and
uniform one.” For some time after Bhaskara, this was a topic that
did not elicit new thinking. The stability of the ideas is made
clear enough in a commentary on the SSB by Laksmidasa, the
Ganitatattvacintamant, written in 1501, two years before Jhiana-
raja’s work.? Laksmidasa explicates verse by verse, but makes no
attempt to expand Bhaskara’s viewpoints or depart from them
when it comes to the virodha problem. As we shall see, the
situation had changed for the two great commentators on the
SSB living a century later.

3 Jianaraja

It is against this background that we should read Jiianaraja’s
chapter on cosmology. Jianaraja belonged to an eminent fam-
ily of astronomers and éastris.® An ancestor had served at the
court of the Devagiri Yadavas. In Jnanaraja’s day the family
was settled in Parthapura, along the Godavari river in Vidarbha.
Jianaraja’s sons Cintamani and Siiryadasa both wrote works on
astronomy (more on both of them below), as did other mem-
bers of the family.!? Parthapura was something of a center for
astronomy in these centuries, Jiianaraja’s being only one of the
families based there. According to his son Siuryadasa, Jiianaraja
also wrote works on astrology, poetics, and music, but these texts
are not extant.!!

Siddhantasundara.  The text of the Siddhantasundara (or

7 See [Plofker ‘Derivation and revelation’] on early differences on the treat-
ment of eclipses, and also on the extent to which invoking Puranic authority
might have been secondary to astronomical argument.

8 [Pingree CESS A5, 523-5]. He is also named Laksmidhrta. He was the
son of the great Vacaspati Miséra. His commentary is to date unpublished.
Thanks to DEP I had access to a MS from Bombay—AS Bombay 287.

® [Pingree CESS A3, 75-6; A4, 100; A5, 122-3.]

10 For a family tree see [Pingree Jyotihsastra, 124).
1 [Dikshit History, 2, 143], citing Siiryadasa’s commentary on the
Bijaganita.
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‘Treatise Beautiful’) was widely read over the north of the subcon-
tinent, as can be seen from the number of manuscripts extant.!?
One finds in the work a much stronger Puranicizing tendency,
coupled with a greater concern with artistic expression. Jiiana-
raja regularly vies with Bhaskara’s SS$B.13 The closing chapter of
the Siddhantasundara comprises a rtuvarnana, that is, a poetic
evocation of the seasons of the year, after the style of Kalidasa’s
Rtusamhara. It was Bhaskara who was the first to devote a brief
section of his Siddhanta to the cycle of seasons.!* Among later
authors of Siddhantas, it is characteristic that only Jiianaraja
produced such a chapter, and that he made his chapter 34 ele-
gant verses long, more than twice the length of Bhaskara’s mere
15115

In the chapter on cosmology (Bhuvanakosa), Jiianaraja dis-
plays a much greater concern with textual authority, of the Sruti,
and, especially, of the Puranas.'® He breaks with Bhaskara’s
understanding of several points so that he can make the Pura-
nic statements about the earth’s support be true. On the other
hand, he revises the interpretation of the Puranas, taking it out
of the hands of the Pauranikas, as it were, so that the Puranas
can be in agreement with the Siddhantic model. Jfianaraja in
attempting his new accommodations limits himself to the size,
shape and support of the earth. When it comes to the planets
and stars above, he resorts to what might have been an old ar-
gument, namely that the Puranas and Siddhantas are both true,
but describe the world in different creations (kalpabheda), the
Jyotihsastra being pertinent to our experience today.

!2 [Pingree CESS] lists more than 50 extant MSS. The text is as yet un-
published, but thanks to DEP I have been able to examine 3 MSS—BM
14, 365; RORI (Kotah) 981; and SB 35318, the latter including Cintamani’s
comimentary.

!3 Indeed, Sudhakara Dvivedi’s brief characterization of the SSJ [Dvivedi
Ganakatarangini, 57] mentions these three features: atra siddhante bahutra
puranamatamandanam bhaskaracaryamatakhandanam krtam asti — ku-
tra cit kalpana yuktiyukta, ’paratra ...kalpana golayuktibahirbhuta jal-
panapiirna kavitapara ca.

4 Chapter 12 of the Goladhyaya.

1% Stryadasa, Jianaraja’s son, has a chapter of his Siddhanta-
samhitdsarasamuccaya called the Rtucarya. This work is not exactly a full
Siddhantic treatise. See below.

16 The Bhuvanako$a appears as the first chapter in the second half
(Goladhyaya) of the SSJ.
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Jhanaraja’s greater concern with textual authority is made
clear in the unusually lengthy account of the origins of the world
that begins the chapter. This treatment is also unusual for a
Siddhanta in that it blends two accounts of the genesis of the
worlds, one from the Puranic Samkhya philosophy, the other from
the Satapatha Brahmana.l”

The chapter concludes with a statement of the purpose of cos-
mological description, which is to enable appreciation of the cre-
ation in all its multiplicity as nothing other than the Supreme Be-
ing. The one who knows the world as Vyasa describes it achieves
communion with the Deity. This purpose of cosmology—which
is knowledge of the Creator’s Creation—effectively eradicates the
distinct purpose of Jyotis, since what is salvific is the Bhagavata’s
account and not the Siddhanta’s.!® The chapter ends with as-
tronomy no longer in sight, as the creation’s purpose is said to be
an extensive preparation by the creator Brahma for staging the
worship of Siva as the Deity in his form as cosmic Sivalinga.l®

Jhanaraja writes in response not just to the astronomers he
names, but also to Paurapikas who criticize the astronomers’
view. No texts are mentioned, and I have not come upon any
texts in which such criticisms are made, so these remain for the
moment offstage voices. We learn, though, that the proof that
the astronomer Prthiidaka gave for the sphericity of the earth
was not accepted by those with base minds (khalamatayah).2
Moreover there are those who cite the authority of the Puranas
to show that the earth is flat. Mere prating, says Jianaraja.?!

Support of the Earth. Jhanaraja proposes that the earth is
indeed supported by various incarnated divine beings as depicted

17 $SJ 11.1.9-19. $B 6.1.1.1-6.1.2.10 is referred to in SSJ 11.1.19.

18 8SJ 11.1.77. Except, says the commentator Cintamani, insofar as the
Siddhantasundara’s explication might more quickly facilitate an ability to
understand the Bhagavata’s cosmology.

19.68J 11.1.78. The chapter also includes the account of all seven dvipas
and samudras, with geographical and ethnographical comments, which had
become de rigeur for astronomical Siddhantas (SSJ I1.1.39-60). Jhanaraja
makes a point of coordinating the four Puranic sub-continents of Jambudvipa
with the four quadrant cities of the astronomers (SSJ I1.1.43-9). See [Pingree
‘Puranas and Jyotihdastra’, 278].

20 85J 11.1.23. This means Pauranikas, the commentator Cintamani tells
us.
21 §SJ 11.1.27. More on this below.
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in the Puranas, that is, the great serpent gesa, the boar incar-
nation Varaha, the tortoise incarnation Kiurma, and so on. This
doctrine can be reconciled with a model of a spherical earth if we
suppose that the supporters are stationed inside the globe, in the
Patalas, supporting the earth from its interior.??

The implication of this proposal entails two further arguments
with Bhaskara, however, since Bhaskara has proposed that the
earth remains in space because it has an inherent power to hold
itself there.2® Jfianaraja must first of all criticize Bhaskara’s the-
ory that the power to remain fixed is a natural property of the
earth element, just as fluidity is a natural property of the water
element, or heat is a natural property of the fire element. Jhana-
raja makes the telling point that if fixity is a natural property of
the earth element, it should also be seen in small bits of earth, in
the way that a bit of water is fluid, and a bit of fire is hot.?*

After all, Jhanaraja argues, if attraction power were what
drew things to earth, we would see lighter things ‘fall’ faster to
earth, and heavier things slower, since the attraction would work
more powerfully on the former; yet our experience is the opposite.
Why not rather suppose a supporter??® A vulture carrying a
huge snake in its beak can remain soaring in air for a long time.
And a vulture is a weak creature, by comparison with the high
deities, who could easily stay aloft, carrying the earth, for the
entire duration of a creation, that is, a kalpa of Brahma, such is
their power.26

The second part of the argument has to do with the people
and other creatures living on the sides and bottom of the globe.
Bhaskara has argued that they are held there by an attraction
power inherent in the earth (akrstasakti), that is, an additional
power that the earth possesses to draw things to it. Jhanaraja

22 8SJ 11.1.30.

23 93] 11.1.29. SSB Bhuvanakosa vs. 2. Lalla had said this power belonged
to earth but that it was god-given (SDVT 20.46). This occasions a discus-
sion of earthquakes in the commentary of Cintamani, which is continued in
Nrsimha and Muni$vara. For if the earth has an inherent fixity, how can it
move as it does in an earthquake?

24 887 11.1.30. Cintamani, the commentator, points out that our common
experience of clods released in mid-air is that they fall down, after all, and
do not remain fixed in the air.

%% $8J I1.1.32.

%6 $8J I1.1.31.
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denies that the earth has this attraction power. He proposes
instead that there is a property of things on the sides and bottom
of the globe to stay on the earth and not fall off into space. Just
as we all perceive that certain substances can exhibit unusual
properties in special contexts—the sunstone, for example, which
becomes fiery in contact with the sun’s rays, or the moonstone
which turns to liquid when exposed to moonlight—so people and
other things on the sides and bottom of the earth, by virtue of
being located there, exhibit the property of being able to stay on
and not fall down into space.?”

Jinanaraja presents a second, slightly alternative argument for
the same point. Just as people in different regions of our own
subcontinent are seen to be different in their speech, appearance,
behavior and so on, Jianaraja reasons, how much more different
must people and other things be in the other distant continents?
Why not suppose that one different feature they possess is the
power to stay on the earth, though they are positioned on its
sides and bottom??2

There is a more general principle that informs a number of
these arguments, having to do with the ‘downness of down’, that
is, with whether directionality is absolute or relational. Most of
the authors of the Siddhantas include in their discussion of the
sphericity of the earth a statement of relational directionality,
that wherever one is on the globe, ‘up’ is over one’s head, and
‘down’ is below one’s feet. People opposite each other on the globe
are mutually ‘under’ each other. There is no such statement in
Jhanaraja, who instead cites the Puranas as supporting his Si-
ddhanta’s view that the gods’ position on the North pole of Meru
is above, while the demons’ position on the South pole of Meru
is below.?® Cintamani, the son and commentator, does not fully
agree with his father on this point.

Jiianaraja and Puranic Revision. Jhanaraja makes efforts
to argue against the Pauranikas, especially concerning their con-
tention that the earth is flat. Jhanaraja reuses some old argu-
ments against the earth’s flatness, and introduces new ones. A
traveller going north sees the pole star’s elevation in the night

27 8SJ 11.1.35-6.
28 §8J 11.1.37.
29 §SJ I1.1.51.
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sky increase. A traveller east, on the other hand, sees the pole
star stay at the same elevation, however far he travels.3? In fact
Jfianaraja introduces some figures here—a traveller will observe
one degree of elevation of the pole star for every 14 yojanas that
he travels north.3! Furthermore, a swift-moving astronomer who
observes local sunrise, and then, carrying a sand-clock with him,
travels east for 10 yojanas, will find that the next day’s sunrise
occurs there 7% palas earlier.3? This is a new argument, and not a
very strong one, since it is only true for an observer who happens
to be on the equator.

Jhanaraja introduces the old argument that the earth has
been mistakenly thought to be flat because a hundredth part
of its surface appears to be flat, but he uses this specifically as
a strategy of accommodation. That is, Puranic statements of
flatness must be interpreted to refer only to an apparently flat
hundredth part of the world around us.3® Those who argue that
the Puranas propound the whole earth as flat, says Jiianaraja, do
not know the true meaning of the Puranas, which is made clear in’
passages where the term ‘bhiigola’, the ‘earth’s sphere’, appears.
In other words, the author of the Puranas is showing that he
knows the earth is spherical by using this term. He also shows it
when he asserts that Mt. Meru is to the north of all continents
and oceans, which could only be true if the earth were spherical.3*
In these cases Jiianaraja argues against received Puranic opinion,
in order to adjust Puranic meaning to the Siddhantic view.

Compartmentalization. I mentioned above that when it
comes to the phenomena in the heavens Jiianaraja resorts to a
different mode of reconciliation, the two models having different
truths and purposes. The Puranic description confers liberating
knowledge of the Deity and His universal emanation, and in this
task astronomy is ancillary at best. This is a form of what I would
consider an older, less literal-minded approach to reconciliation,

$0.8SJ I1.1.24.

31 §SJ 11.1.25. This supposes a circumference of the earth of 5040 yojanas,
which is approximately the value accepted by the astronomers of the Saura
paksa.

32 58 11.1.26.

33 8SJ 11.1.28.

34 3SJ 11.1.27. See below, where Siiryadasa cites the passage from the
Bhagavata and the Visnu Puranas (note 64).
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one that in a variety of ways compartmentalizes truth claims.

Excursus: Vyasasiddhanta and Untroubled Blending. A cu-
rious variant of this compartmentalizing strategy is evident in
the Vyasasiddhanta, a cosmological work whose date is unspeci-
fied, but which appears to have been written in the period before
Jhanaraja.®® This text juxtaposes the conflicting models in an
impossible and yet blithely untroubled, hybridized cosmology.3¢
The account of the earth follows the Puranic cosmology—huge,
flat earth, ring continents and oceans, supporting Sesa below.
On the other hand, the universe above the earth’s surface is de-
scribed according to the astronomer’s cosmology, with the order
of planets and distances just as one would find them in the Bhu-
vana chapter of an astronomical Siddhanta.3” The orbits and
distances imply a size of the earth’s radius, but this is passed
over in silence. Clearly even though there are mathematical and
kinematic problems, they are not felt to be so, or are willed not
to be so simply by the juxtaposition of the two.38

4 C(Cintaman:

Cintamani was Jiianaraja’s son. He also lived in Parthapura. He
has no known works other than a commentary on the Siddha-
ntasundara, entitled the Grahaganitacintamani. This lengthy
work was circulated widely in Northern India, though not as
widely as the SSJ. It was known to the seventeenth-century as-
tronomers in Benares, as we shall see, and survives in about

3% [Pingree CESS A5, 754).

36 This text is as yet unedited, but thanks to DEP I had access to a copy
of a MS from Berlin—Berlin 1738 (or. fol. 981a).

37 The orbit sizes are those of the modern Siiryasiddhanta. In its second
half the text goes so far as to offer proofs of the sphericity of the earth that
echo the arguments of the SSB. A person traveling north and south will see
the pole star rise and decline in the sky respectively (vss. 213—-4). The earth
only appears to be flat and circular because humans are small and the earth
appears flat locally. (vss. 195-6). (Compare S$B Bhuvanakosa 13, 48-9.)

%8 Nrsimha in his Vasandvarttika on the SSB cites the Vyasasiddhanta
as giving the circumference of the earth as 5000 yojanas [Caturvedi
Vasanavarttika, 358, 1. 3]. That figure is not found in the Berlin MS. Note
however that the Vyasasiddhanta I examined echoes the SSB in giving the
earth the power to support itself in vs. 8; on the other hand, it has Sega
supporting the earth in vss. 171-6.
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twenty known ma.nuscripts.39

Virodha.  Cintamani, as one would expect, expands and
secures the position of Jhanaraja concerning the Puranas and
Jyotihsastra, with some notable additions and differences. Cinta-
mani is the earliest author I have found who proposes to use an
alternative meaning of the word for crore (koti) as part of the
virodha discussion, i.e. as meaning not 10 million, but rather
100.4° Cintamani appeals to this revised meaning in order to
resolve the discrepancy in the earth’s size. If the earth’s size of
50 kotis of yojanas in the Puranas actually means 50 hundreds,
then one has quickly arrived at consistency with the Siddhantic
size of 5000 yojanas.

Cintamani does not always agree with Jiianaraja. He does
not fully support his father’s implied directional absolutism. In-
stead he concedes that, wherever one stands on the globe, ‘up’
must be over one’s head, and ‘down’ must be beneath one’s feet.
Otherwise how would rain fall ‘down’ to earth? How would grain
grow properly, and how would fire burn properly, i.e. upward?
Without grain or the fire to cook it, how would someone on the
side or bottom of the earth be able to eat, and therefore live?4!

Cintamani and Pramanasastra. The most distinctive feature
of Cintamani’s work is his preoccupation with integrating the
arguments and demonstrations of astronomy with the pramanpa
system of the philosophical sastras. The concern is especially
with Nyaya, but Mimamsa and Vyakarana are also introduced.*?

Cintamani categorizes and reformulates Jhanaraja’s argu-
ments in the vocabulary and format of the mainstream $astraic
method—are the arguments inferences from positive evidence
(anumana), or presumptive conclusions (arthapatti), or some
other mode of argument? Do the inferences fulfill the crite-
ria of the logical syllogism, having the five elements of proof
(paksa, sadhya, hetu, sapaksa and vipaksa) in their proper re-

%9 [Pingree CESS A3, 49; A4, 94]. The biographers Dvivedi and Dikshit give
very little information about Cintamani. The Grahaganitacintamani (GGC)
is unpublished, but I was able to examine a partial copy from Banaras thanks
to DEP—SB 35318. All references to the GGC are drawn from this MS.

*° GGC on SSJ I1.1.26, f. 16v. 1. 1-2.

*1 GGC on SSJ 11.1.37, ff. 23v, 1. 12-24r, 1. 3.

*2 Thus the standard $astraic triad (in reverse order) of pada, vakya, and
pramana.
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lationships to each other? Or are there rather faulty arguments
(hetvabhasa), defective in their concomitance relations by de-
parture (vyabhicara), or misidentification of cause (upadhi), or
aptness of demonstration (sadharanata)? The vocabulary is not
incidental, but is basic to the commentary’s agenda.

Even the mathematical results are reformulated as syllogisms:
for example, in the case of the swift astronomer who goes east 10
yojanas with a sand-clock, and measures a time difference in local
sunrise of 7% palas. The solution to the ‘rule of three’ problem
that this presents—7% is to 3600 as 10 is to what?—becomes a
syllogism of this form: Earth is possessed of the property of being
5000 yojanas in overall measure (pratijiia); because there is the
property of generating 7 % palas time difference at sunrise by an
interval of 10 yojanas (hetu); for wherever there is the generation
of 7% palas time difference in an interval of 10 yojanas, there
is for a time difference of 60 ghatikas an interval of this size
(udaharana).?

Cintamani diplomatically signals when Jnanaraja has not
made a good argument by these standards. When arguments
are not very complete, or beg the question, or assume what has
to be proved, he will buttress the proof by referring to arguments
in later verses, or he will simply add a more Sastraic argument.
Cintamani sometimes uses the dialectical style of the more argu-
mentative philosophers.%* He especially exerts himself to support
his father’s criticisms of Bhaskara, arguing out the virtues of JHia-
naraja’s position, and the vices of Bhaskara’s, at some consider-
able length. Such a concern with regularizing the argumentation
of the astronomers is not found in earlier astronomical commen-
taries, and constitutes Cintamani’s main contribution. One finds
the repercussions of Cintamani’s innovation in the commentaries
of the next century.

Sources. Jnanaraja’s sources are amplified and sometimes
identified in the Grahaganitacintaman:. Cintamani fills in the
passages from the SSB in most cases. He adds support from

*3C/10 = 3600/7%. C = 10-3600/3% = 5000 yojanas. GGC on SSJ
11.1.26, f. 16r 1l. 8-10. Cintamani acknowledges that there is no sapaksa for
this inference.

4% A style of critique inherited, many polemical generations earlier, from
Nagarjuna. Examples are GGC on SSJ I1.1.22, f. 14v ll. 1-4; GGC on SSJ
I1.1.30, ff. 18v, 1. 8-19r, 1. 1; GGC on SSJ 11.1.30, f. 19v. 1LI. 5-9.
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$ruti for the notion that the earth is supported by Sega and other
incarnate divine beings, citing RV 10.121.1c.®* On the other
hand, one is disappointed in several places with sources that he
does not cite. Where in the Puranas is the term ‘bhiigola’ used?46
Where does Prthiidaka make his proof of the earth’s sphericity?4’
Who are the critics of Prthiidaka in particular, and of the Si-
ddhantas generally? Because of Cintamani’s preoccupation with
Pramanasastra, one does encounter citations from sources that
are not typical for astronomical texts. There is, for example, a
lengthy discussion of the logician Udayana’s Kiranaval? on the
physical properties of air (or vayu) and the mechanics of flight.*?

Cintamani and Ezperiments/Realia. Cintamani is especially
interesting when it comes to the examples and the realia they
presuppose, especially in his section on the properties of objects
under certain conditions, and in his description of people in differ-
ent parts of the world. He discusses the properties of diamonds
and loadstones as known to alchemical science. He knows the
special excellences of Persian horses.’® He discusses at length
possible explanations for the tides, and the extent to which these
can be caused by lunar activity, given their variant timings. He
investigates the causes of earthquakes, the reasons for which he
takes from Varahamihira and the other Siddhantas. There is a
long discussion of how vultures manage to stay aloft.5°

*® GGC on SSJ I1.1.30, f. 18v. 1.1. s& dadhara prthivim dyam utémam,
from the ‘Ka’ hymn.

*¢ Siiryadasa (see below) does provide a citation from the Visnpu Purana.
Kevalarama picks this argument up, and uses it in a different way, and pro-
vides citation.

*"The argument appears in Prthiidaka’s commentary on
Brahmasphutasiddhanta 21.3. My thanks to Setsuro lkeyama for shar-
ing with me a draft of his forthcoming edition of this text. The argument,
roughly, is that for each of the four quadrant cities on the equator, there are
four other cities on the horizon; two different ones always lie relatively to
the East and West, while the same two always lie to the North and South.
Hence the earth is a globe.

8 GGC on SSJ 11.1.31, f. 20v, 1. 12f; f. 21r, 1. 10fF.

*9 His list of other people on the subcontinent includes not just Southerners
and Karnatakans, but also ‘Persians’, parasika—GGC on SSJ I1.1.37, f. 23v,
1. 4.

50 This is where the Kiranavali enters into the discussion. Note that the
Indian vulture does famously soar on thermal updrafts, but does not eat
serpents, while Jhanaraja’s point in invoking the vulture is his ability to
carry a serpent in mid-air for a full muhiirta. The serpent eagle does both,
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Most entertaining are his references to experiments, which are
perhaps only thought experiments. The swift astronomer of Jia-
naraja’s verse, who travels east with his sand-clock, is given a
fully satisfying touristic experience in Cintamani’s account, even
if the details of his experiment, or of its mathematical difficulties
as a proof of anything, are left unexamined. ‘Travelling west 10
yojanas (exactly), he comes upon a fortress stronghold atop a hill,
and sees there the gateway to a royal city, decorated with masses
of gems brought from all over the king’s domain and from the
domains of his conquered enemies. Seeing the reddish reflection
of the rising sun’s rays on the walls of the gateway decorated with
silk banners and with stone from Kashmir, and seeing that the
sun has risen, his mind is filled with wonder, and with a broad
smile on his face, he reflects, “what has happened is amazing”.?!

There is reference to a quasi-Galilean experiment on the be-
havior of objects of different weight. An iron ball and an amalaka
fruit, of equal size, each threaded onto a string, are pulled toward
the observer with equal force at the same moment. The amalaka
reaches him more quickly.’?> Hence lighter things are attracted
more quickly, and yet we see that, in nature, heavy things fall
to the earth faster. Thus it can’t be the earth’s attraction that
makes them fall. Galileo’s result was somewhat different.

5 Suryadasa

Suryadasa (born 1508), son of Jiianaraja and brother of Cinta-
mani, also lived in Parthapura. Stiryadasa was a prolific writer
in a variety of genres, especially in mathematics and poetry. He
made some essays at mathematics as poetry, as it were.5 Perhaps
the most widely known of his works today is a work of ingenious

but it does not seem to receive the name of grdhra or its reflex in modern
Indian languages [Ali Indian Birds, 108-13].

1 GGC on SSJ I1.1.26, f. 16r, 1I. 2-4.

2 GGC on SSJ 11.1.32 f. 221, 11. 6-7; and GGC on SSJ I1.1.37, f. 23v, 1I. 8-
10. In the first case the experiment is done with a slab of rock and an areca
nut.

55 For the most complete list of his works, see [Sarma ‘Siddhanta-
Samhita-Sara-Samuccaya’]; see also [Dikshit History, 144-5], [Dvivedi
Ganakatararigini, 65-7).
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poetry, the Ramakrsnavilomakavya.5

Siddhantasamhitasarasamuccaya. Sturyadasa was the auth-
or of a Siddhantasamhitasarasamuccaya (SSSS), a ‘compendium
of essential points about the astronomical Siddhantas and
Samhitas’.5® A reference in the last chapter appears to indi-
cate a date of composition in 1583.5¢ The SSSS concludes with
a twelfth chapter entitled Jyotihsastrapuranavirodhaparihara, or
the ‘removal of contradiction(s) of the Puranas and Jyotihsastra’.
This is the earliest and perhaps only independent chapter in a
Siddhantic work devoted to the virodha problem.’” Siiryadasa
discusses the topic in other chapters as well, however, for ex-
ample in the previous chapter, where he attempts to show the
Vedic authority for astronomical ideas.’® The text was not as
widely known as the work of Jiianaraja and Cintamani among
astronomers.

In the virodha-parihara chapter the textual authority of the
Puranas is stated to be infinitely greater than that of the Siddha-
ntas. As a result Siryadasa’s purpose in the chapter is to use
a sort of exegetical apologetics to show where there is Puranic
authority for the cosmology of the Siddhantas. If a passage from
the Puranas can be shown to express, either directly or indirectly,

®4 There is a commentary on the SSB attributed to him, which unfortu-
nately was not available to me at the time of this writing. Stiryadasa is a
figure worthy of a great deal more study, especially for the particular nature
of his polymathia, which combined the fields of kavya and astronomy.

55 The text is as yet unpublished; the last two chapters were available to me
(courtesy of DEP) only from a single, flawed manuscript. (Jaipur Khasmohor
5026). My synopsis in the following is provisional, pending the publication
of a proper edition.

56 Ff. 48r, 1. 9-48v, 1. 1. evam varttamane $alivahanasaka 1505 haste
saptarsayas tisthanti | There are no bhiitasamkhya numbers to secure the
date. If correct this would make it a work of Siiryadasa’s 75th year, as
currently reckoned. If the text was written this late, it might explain why
Stiryadasa does not mention the work in some of the lists he made of his
works, which appear at the end of texts completed earlier than this.

57 There are six sections to Siiryadasa’s virodha chapter, the first un-
titled, then bhiiparidhipramana, akaravipratipatti, samudradvipasamstha,
grahakaksakrama, grahakaksakramasya abhiprayah.

%8 The eleventh chapter, on jyotih$astramnayamilatva. This chapter pro-
vides a basis in $ruti for some of the astronomers’ cosmological and calendrical
ideas. See [Sarma ‘Siddhanta-Samhita-Sara-Samuccaya’, 225], which cites a
verse elsewhere in the text that is about the earth’s support and attraction-
power, in keeping with the views of Jhanaraja and Cintamani listed above.
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an idea consistent with the Siddhantas, then this constitutes a
removal of contradiction. In this sense, although Siiryadasa ac-
cords the Puranas a much higher canonical status and authority,
all the ‘leeway’ (as it were) for removing contradiction is found
in readings of the Puranic text, and not in any adjustments to
astronomy. The chapter is not written in commentarial form, but
in the form of a series of independent verses (in lengthy, difficult
meters) followed by citations of Puranic passages that serve to
demonstrate the claims.

Suryadasa’s work very much shows the stamp of Jiianaraja’s
and Cintamani’s ideas; the same arguments with the same exam-
ples appear, making this another work of the ‘Parthapura school’,
with its pronounced tilt toward the Puranas.’® At the same time
Stryadasa makes his own expansions to the argument.%® Sirya-
dasa adds a variant of the ‘different creations’ argument, whereby
the current creation started out much larger in absolute size, and
has subsequently grown smaller. The main evidence he adduces
comes from the Mucukunda story of the Bhagavata Purana, in
which Mucukunda, a sort of Hindu Rip Van Winkle, awakens
from a long sleep to find that everything and everyone has gotten
smaller. Thus the Puranas and Siddhantas are both correct, but
describe earlier and later stages in the history of creation.5!

In places Suryadasa simply rediscovers the accommodations of

®? The term ‘koti’ means not crore, but rather 20, or 100 (SSSS f. 46r 1. 2);
the flatness described in the Puranas refers only to a hundredth part of the
globe of the earth (SSSS f. 46r, 1. 7-8). As for the problem of the ‘downness
of down’, and why people on the sides and bottom do not fall off, Stiryadasa
follows Cintamani in adducing the example of insects that can walk on the
bottom of a roof beam without falling (SSSS f. 46v, Il. 1-6). Cintamani
proposes this idea in GGC on SSJ 11.1.21, f. 13r, 11. 8-10.

80 Stiryadasa adds an argument not found in the work of J and C: that
the Purana’s statements of uniform planetary distance only make sense if the
earth is a globe (SSSS f. 46v, 1. 1-2). Note that this is treated not as an
astronomical or kinematic problem, but as a problem for the authority of the
Puranas if they are supposed not to be always true.

61 On the annular oceans and continents Siiryadasa discovers a problem in
the old Siddhantic accommodation: Although the oceans and continents are
placed in the same order in both models, their sizes must be different, as the
oceans farther down in the southern hemisphere must be smaller, given the
smaller circumference of the earth closer to the poles (SSSS f. 46v, 1. 10-f. 47r,
1. 1). Siiryadasa makes no attempt to work out this irregularity, having been
the first to notice it.
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earlier Siddhantins, showing how Puranas and Siddhantas have
the same model in their direct meaning.92 In other places he
resorts to the secondary or implied meanings of Puranic passages
where these support the proposals already made by Jhanaraja
and Cintamani, or support new ones of his own. For example,
on the differences in the order and distance of the planets and
stars, Siiryadasa wishes to show that all the planets and stars are
described in the Puranas as having two motions, both the diurnal
rotation to the west, and an independent motion to the east. This
he accomplishes by referring to passages that have the seven rsis,
or Ursa Major, rotating with respect to the naksatras.® Since the
stars move (very slowly) east, so by implication do all the other
planets. Other Puranic passages are invoked that show the sun
and moon moving eastward, at different speeds. Even though the
Puranic model appears to place the moon above the sun, Sirya-
dasa argues, the Puranas also know that moon moves faster than
any of the planets. The implication Sturyadasa finds here is that
the Puranic sages know the moon must be below the sun.64

6 Nrsimha

So far we have considered the Puranicizing tendencies of three
members of one family of astronomers. To trace the impact of
their ideas we must move from Parthapura to Banaras, and con-
sider the work of two astronomers belonging to two rival families.
Both of their families had made such a move, from the Deccan to
Banaras.

2 The first of the chapter’s six sections is devoted to pointing out that
there are transparent uniformities between the Puranas and Jyotis when it
comes to the duration of the yugas. The sixth shows that units of time and
the names for powers of ten are consistently described.

%% On this see H. H. Wilson’s notes to his tr. of VP 4.24.33 [Wilson VP, 2,
666) and Brhatsamhita 13.1-11.

®4 This is clearer in the eleventh chaper’s exposition (SSSS f. 44v, 1l. 4-6).
The eleventh chapter also fills out the understanding of Siiryadasa’s position
on the Puranas. On the question of the earth’s shape, Stiryadasa adduces a
passage from the Bhagavata Purana where the term ‘bhiigola’, the ‘earth’s
globe’, is used (BhP 10.8.37). He cites the passage from the Visnu Purana
that places Meru to the north of all continents—sarvesam dvipavarsanam
merur uttaratah sthitah (VP 2.8.20c). Jfianaraja and Cintamani had alluded
to these passages, but had not cited them.
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The family of Nrsimha Daivajiia (born 1586) had been based
in Golagrama, a village on the Godavari only a few miles from
Parthapura.%5 They were a family of vaidikas, $astris, and as-
tronomers. Nrsimha’s grandfather, Divakara—and later his un-
cle, Visvanatha—were pupils of the highly innovative and widely
read astronomer of the era, Ganesa Daivajia. Divakara eventu-
ally moved the family from Golagrama to Banaras. Four of his
sons became astronomers and/or astrologers, most notably Nrsi-
mha’s uncle Visvanatha, with whom Nrsimha studied. Nrsimha
in turn had three sons, all literary astronomers: Divakara, Ka-
malakara and Ranganatha.% This family appears to have been
the main force disseminating Ganesa’s work around the subcon-
tinent from Banaras.

The move of this family is indicative of a shift in the insti-
tutional structures of Sanskrit intellectuals in north India in this
period. After a period of dormancy, the 16th and 17th centuries
in Banaras are marked by an influx of $astris, especially from the
Deccan. In Banaras, the structure of patronage appears to have
operated rather differently from the sort of land-grant patron-
age that Jhanaraja’s family probably enjoyed in the Deccan.6”
Support was provided in Banaras for the $astris from many and
far-flung princes; support, however, that appears to have been
more piecemeal than what local patrons had provided their local
pundits. In this period, then, Banaras re-emerged as an ‘interna-
tional’ or ‘cosmopolitan’ center, and Sanskrit works that achieved
success there were circulated quickly and widely on the subcon-
tinent.

Nrsimha wrote a huge commentary on the Suryasiddhanta
(Saurabhasya), as yet unpublished.®® The work I will consider
here is his commentary on the SSB, the Vasanavarttika, com-
pleted in 1621. Copies circulated widely in north and south India,

6% [Pingree CESS A3, 204; A4, 162-3; A5, 202-3] with further bibliography
noted. See also [Pingree Jyotihiastra, 125]. The village’s name translates
approximately as ‘Globeville’ or ‘Sphereton’.

8¢ [Pingree Jyotihsastra, 125], and the [Pingree CESS) entries for these three
authors. The family produced many other $astris as well.

®7 See [Minkowski ‘Nilakantha Caturdhara’, n. 99].

8 This work was completed in 1611. He also wrote a commentary on the
Tithicintamani of Ganesa Daivajiia, and a ‘vast nibandha on astrology’ called
the Jatakasaradipa (ca. 1625) [Pingree Jyotihéastra, 95).
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as did copies of his Saurabhdsya.%® Unlike earlier commentaries
on the SSB such as Bhaskara’s own, or Laksmidasa’s, Nrsimha’s
does not proceed verse by verse, but presents, rather, an essay on
each section, in which he arranges the verses in the order most
convenient to his own discussion.

Nrsimha and the ‘Parthapura School’. Though Nrsimha
defends Bhaskara in general, he does in places accept the revisions
of Jhanaraja and Cintamani. He knows their work in detail and
is influenced by them. He does not appear to know Siiryadasa’s
SSSS. He reuses the arguments of Cintamani, sometimes with
attribution, and sometimes without.

Nrsimha accepts Jhanaraja’s theory about the Puranic sup-
porters of the earth; he agrees that we should assume that Sesa
and the others perform this role, but that they must be located
inside the earth. For the two entailed arguments, however, he
remains with the SSB. He argues that the earth does have an in-
herent power to support itself, and that ‘down’ is relative to where
one stands. Nrsimha rejects Jiianaraja’s refutation of Bhaskara
on the first point saying that attraction can be a special prop-
erty of earth as a whole, and not of earth the simple element.”
And supposing that the supporters have an unlimited number
of powers is a needless proliferation of suppositions, since giving
the earth the one power of fixity solves all problems.”? On the
second point he takes up Cintamani’s argument for the relative
‘downness of down’—how could fire burn or rain fall or crops
grow—nearly verbatim.”?

Nrsimha ridicules Cintamani’s (and also Siiryadasa’s) argu-
ment about the meaning of the term ‘koti’, pointing out that,
after all, if a Puranic crore of yojanas is equal to one hundred
‘actual’ yojanas, then the Puranic Jambiidvipa of 100,000 yo-
janas, our entire continent, that is, must be understood to be
only one yojana across!™®

69 Aside from Bhaskara’s own, the Vasandvarttika is one of only two pre-
modern commentaries on the SSB to have been published. The other is by
Muniévara (see below). Citations from Nrsimha ih the following are drawn
from the edition of the Vasanavarttika by Muralidhara Caturvedr.

70 [Caturveds, 340, 11. 27-9]. In fact Cintamani anticipates this explanation
in a piirvapaksa.

7! [Caturvedi, 341, 1. 8].

"2 [Caturvedi, 338, 1l. 11-14. See above, note 41.

”$ [Caturveds, 358, Il. 5-9]. Nrsimha further rejected the argument that
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Nrsimha rejects a series of Jiianaraja’s and Cintamani’s pro-
posals without argument. Jiianaraja’s claim (SSJ vs. 29) that
Bhaskara is not logical is to be ignored (upeksaniyam). His ar-
gument (SSJ vs. 30) by way of the the variety of customs and
appearances of people in our own continent is not logical (tad
ayuktam). Cintamani’s argument that many passages of Sruti
refer to sega. et al. as the supporters of the earth is also to be
doubted (sapi cintya).”

Elsewhere Nrsimha accepts Cintamani’s arguments and exam-
ples cheerfully (not always acknowledging his source). He likes
Cintamani’s proof of the earth’s sphericity by appeal to the exam-
ple of the insect circling a lamp, which, he finds, is ‘well-said’.”™
He borrows the two specified arguments about the size of the
earth that Stryadasa and Cintamani have made, about the as-
tronomer travelling north 14 yojanas, and travelling east 10 yo-
janas.”® He refers to ‘self-styled’ Pauranikas, using the phrasing
of Cintamani.”” He makes use of a dialectical argument found in
Cintamani phrased in the same structure and wording.”

Attitude to Pramana. Although he has accepted at least one
of Jhanaraja’s Puranicizing proposals, Nrsimha does not value
the authority of the Puranas as highly as do the members of the
‘Parthapura school’. He considers them to be of an authoritative
weight equal to the Siddhantas, but not greater.”® For Nrsimha,

the Puranic measurement is of an earth of a different era for two different
reasons.

74 All of these statements are found on [Caturveds, 341, 1l. 5-12].

"8 jti cintamanind kandukakarakatve ’numanam samyag upanyastam
[Caturveds, 353, 1. 15]. Cintamani uses this analogy in the commentary on
vs. 23—f. 14r, 1. 10.

76 [Caturvedi, 357, 11. 22-30]. Note that Nrsimha reuses the same argument
for the first, but notices the problem that the second example only holds true
for the equator, and adjusts it to make it more general. Cintamani is however
not mentioned by Nrsimha here, but see above, notes 31, 32, and 43.

77 ye tu puranartham ajanantah pauranikam manya ...[Caturvedi, 355,
1. 27]. See SSJ vs. 27 with GGC.

78 [Caturvedi, 340, 11. 10-16), echoing a piirvapaksa in GGC on SSJ 2.1.30—
f. 18v, 1. 8ff.

7® This is probably because of the argument made by astronomers in later
periods that the Siddhantas derive their authority from the status of their
authors, who are, after all, various gods. For example, the author of the
Siuryasiddhanta is the deity Strya. Even works attributed to human authors
are, in this logic, revealed to them by deities; and this includes the works of
some foreign astronomers. See [Pingree ‘Indian Reception’, 476-80].
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therefore, the contradiction of the text of the Puranas by the text
of the Siddhantas results in an impasse, which is to be resolved
by experience and reasoning, in which astronomy principally con-
sists. A greater scope is thus allowed for astronomical argument.

Nrsimha’s Sources. Siuryadasa and Cintamani are not Nrsi-
mha’s only sources. His work takes note of a variety of views,
some of which are not extant,® and provides something of a dox-
ography of the virodha problem.?! Most noteworthy is Nrsimha’s
account of the view of the ‘Yavanas’, namely that the majority
of the earth is underwater, and that the earth floats in the water
like a tumba gourd.®? This constitutes a reference (even if an in-
correct one) to the presence in India in this period of models that
belong to Arabic and Persian cosmology and geography, models
that attracted some attention among Sanskrit astronomers in the
17th and 18th centuries.83 Nrsimha rejects this ‘floating earth’
model, since it is our common experience that the earth supports
water and is not supported by it; and that water thrown into air
falls until it rests on earth. Hence it cannot be the fixed support
of earth.34

Kalpabheda and Virodha Again. Nrsimha rejects the propos-
als of Jhianaraja and Cintamani (and Stiryadasa) to reconcile the
cosmological models of the Siddhantas and Puranas by making
them representations of different creations. Nrsimha points out,

8% Or not quite. He has the Vyasasiddhanta give an earth’s circumference
of 5000 yojanas, but I do not find this reference in the Berlin MS (see above
notes 36, 37, and 38). He also cites a passage of the Sakalyasamhita other
than what is available in the extant Brahmasiddhanta [Caturveds, 338, 11. 23—
5].

81 Some of the views are old—the views of Bauddhas and Jainas, for ex-
ample, which Bhaskara rejects. The Pauranikas again make an appearance,
and there are some more arguments attributed to them, but still they are
offstage voices. No other post-Bhaskara astronomers are mentioned by name
other than Jhanaraja and Cintamani.

82 Le., it floats approximately in the way that an iceberg does [Caturvedsi,
354, 11. 14-18]. The tumba is identified in the lexicons as Lagenaria Vulgaris,
the common gourd. Apparently this is a garbled reference to the Aristotelian
theory that most of the earth is under the seas, presumably brought into
India through an Arabic source.

8 For a discussion of some aspects of the phenomenon see [Pingree ”Indian
Reception’] and [Pingree ‘Islamic Astronomy’].

84 There is also the problem that we commonly see clods of earth dissolve in
water, so why would the Earth, if floating in the ocean, not similarly dissolve?
[Caturveds, 354, 1. 22].
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first of all, that the Mahabharata’s cosmology, which is about the
same as the Puranic one, is clearly presented as a description rel-
evant to our own age. He also notes that the Siddhantas acknowl-
edge a change in the size of the earth of only one yojana during
the creation.®® The implication is that this sort of accommo-
dation puts the Siddhantas and Puranas too much on the same
plane. Nrsimha proposes instead that we settle for a compart-
mentalizing solution, something like the conclusion of Jiianaraja,
that the two models constitute different visions, having different
uses and purposes.36

7 Munisvara

Nrsimha’s sons encountered a formidable rival in Munisvara
Visvartipa (born 1603). He was the son of Ranganatha, who wrote
a widely disseminated commentary on the Suryasiddhanta, the
Gidharthaprakasa, in 1603.37 Ranganatha’s father had moved
the family to Banaras from the village of Dadhigrama, a village on
the Payosni river in Berar.3% In Banaras, Ranganatha’s brother
Krsna had received patronage from Jahangir, and some evidence
suggests that Muni$vara was at one time patronized by Shah Ja-
han or figures in his court.%® Muniévara (born 1603) was the most
prolific writer in the family. He produced a lengthy commentary
on the SSB, entitled the Marici, sometime before 1638, and com-
pleted a Siddhanta of his own, the Siddhantasarvabhauma (SSB),
in 1646.%

8% The growth is the result of the accumulated detritus of previously exist-
ing creatures. S$B Bhuvanakosa 62-3.

86 [Caturvedi, 358-9]. Jhanaraja’s proposal was found in SSJ 2.1.77. For
Nrsimha, the Puranic accounts are concerned with a different earth, the earth
which forms part of the gross body of the cosmic Virat, which is knowable
only through the revelation experienced by sages who behold the Visvariipa
of the Deity, such as Markandeya.

87 [Pingree CESS A4, 436-41; A5, 314]; [Dikshit History, 161-2]; [Dvivedi
Ganakatarangini, 61-4]. For a diagram of the family tree with list of works,
see [Pingree Jyotihiastra, 126].

88 Thus this was another family of Deccani Brahmins, from a village North
and West of Parthapura and Golagrama. The village’s name translates ap-
proximately as ‘Curdston’.

89 [Pingree CESS A4, 440).

% Muni$vara completed his own commentary on the SSB, the Asaya-
prakasing, in 1650. The SSB is, to date, not fully in print. The chapters
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Muni$vara knows the work of both Jiianaraja and Cintama-
ni, and cites both of them at length in the Bhuvana section of
the Marici®' On cosmological questions, Muniévara rejects the
innovations of the Parthapura school to a greater extent than
Nrsimha does. He cites Cintamani and in a few cases re-uses his
arguments and examples (though to a much lesser extent than
Nrsimha does). Of most interest are the places where Munisvara
uses Cintamani’s own doubts about the Siddhantasundara to ar-
gue against Jiianaraja.

Support of the Earth. When it comes to the support of the
earth, Muni$vara relies on another part of Bhaskara’s exposition
to render most of this discussion peripheral. This is Bhaskara’s
statement that the earth is at the center of the Brahmanda.%?
Muniévara takes this to mean that there is no ‘down’, except
in the direction of the center of the earth. Where, then, would
the earth fall? Where would other things fall except toward the
center of the earth? Hence there is no real need for arguing about
support of the earth, or its attraction powers, except as these are
occasioned by arguments with others whose theories are more
elaborate or faulty.

Unlike Nrsimha, Muniévara does not accept Jiianaraja’s Pura-
nicizing adjustment concerning the incarnated supporters of the
earth, i.e. that Sesa et al. can do their supporting from inside the
spherical earth. He cites Cintamani’s discussion of this topic at
length and argues against it, saying that Cintamani only shows
his own ignorance in making such statements.?

on gola are not published, and in any case are not very extensive. Muni$vara
does refer to the SSJ in his SSB commentary, in a section on the size of the
earth and its sphericity; he welcomes the ‘swift astronomer’ argument, and
the vss. are cited from the SSJ. In the following I will use primarily the com-
mentary on the Bhuvana sections of the SSB. All citations are drawn from
the edition of the Marici on S$B’s Goladhyaya by Kedaradatta Josi.

91 Like Nrsimha, he does not appear to know Siiryadasa’s work. He does
not usually cite J and C or their work by name, but the passages are those of
the Siddhantasundara and Grahaganitacintamani. For a place where he cites
the Siddhantasundara by name see [Jodl, 80, 1. 18].

92 3$B Bhuvanakosa vs. 1.

9% Cintamani is cited from [Josi, 33, L 22] to [Jodi, 35, 1. 17]. He is
not named but identified as an astronomer who follows the Pauranikas—
pauranikanuyayino jyotirvidah. The relevant sections of Cintamani are found
in his commentary on SSJ vss. 30 and 31. Munisvara’s closing comment is
worth citing for a flavor of his polemical style: ...granthadusanajalpanam
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The earth’s inherent attraction power, proposed by Bhaskara,
was rejected by Jhanaraja and Cintamani, arguing that the earth
cannot have a power to attract, since we don’t see such a power
in small clumps of earth. Munisvara turns this argument on its
head. In fact, even small bits of earth do have the power to
attract, argues Muni$vara; it is just that the spherical Earth’s
power is much greater, and overpowers the attraction power of
smaller things.

As for the Parthapurian argument that creatures on the sides
and bottom of the earth have special properties that enable them
to stay on, MuniSvara asserts that this amounts to an overly
complex theory of three-fold attraction powers (one power each
for things on the side, bottom, and top) which nevertheless suffers
from the same fault it set out to solve, i.e. that heavy things are
seen to fall faster than light things.%*

Futhermore, MunisSvara invokes Cintamani’s misgivings about
Jnanaraja’s ‘downness’ theory (though without attributing them
to Cintamani)—how will rain fall down, and grain grow up, and
fire burn upward?®® Elsewhere, he invokes Cintamani explicitly.
Arguing with Jhanaraja in the second person, he closes an argu-
ment about the earth’s attraction power by appeal to the stand-
point of ‘your own son’.9

Elsewhere the reconciling arguments of the Parthapura school
are rejected without identification. The relevant passage of the
Puranpas about Meru, says Munisvara, cannot serve to show the
Puranas in comformity with the Siddhantic model of the spherical
earth.%” The term ‘koti’ cannot mean 100, since one ends up with
overly small continents and oceans.%

svajhianasticakamatimad anadarayogyam siddhantakarttnam bhavadr$am
anucitam eva.

4 [Jod1, 37, L. 11fF.)

98 [Jost, 37, 1. 14-17]. See above, notes 41 and 72.

98 [Jod, 37, I1. 21-24]. Cintamani’s argument that the power of the earth to
attract is adventitious (agantuka) can be used against Jhanaraja. Your own
son, he says, ‘accepts that the earth’s attraction power is not independently
argued but only argued for the purpose of proving the primary power of
the earth, to stay fixed in space’. Cintamani’s comments appear on SSJ
2.1.38. In fact the passage in Cintamani is not about the simple claim, but
its hierarchical positioning within a larger structure of arguments.

97 [Josi, 46, 1l. 1-4]. See above, note 64.

% [Josi, 54, 1. 9]. M adds here that one would be able to cross an ocean
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Munisvara does briefly notice the Yavana view that the earth
floats in the ocean like a gourd (tumba), but rejects it because of
the basic arguments of the SSB against any support.%

Muniévara assumes, with Nrsimha, that the Siddhantas and
Puranas are of equal weight as textual authorities, but that the
Siddhantas have the additional advantage that they are supported
by experience, and by reason. In general Munisvara is not very
concerned about adjusting astronomical views to the Puranic
model, simply preferring the older Siddhantic standpoint. He
saves his polemical strength for refutations of other astronomers,
especially in their non-cosmological sections.

8 Aftermath among the Pauranikas

By way of closing this study I will turn to several Pauranika
works that reflect the aftermath of the cosmological controversies
awakened by Jhanaraja and Cintamani. This is not intended
as a full study or description of these works, which will have to
come elsewhere. The works discussed below were not governed by
the same constraints by which the astronomers’ accommodations
were limited. It is only certain that one of them was written by
an astronomer, and his abandonment of astronomical necessities
is all the more striking. The survey will also serve as a conclusion,
by showing the variety, not just in cosmological doctrines, but in
what virodhaparihara, the removal of contradiction, comprises.
Saurapauranikamatasamarthana. Nilakantha Caturdhara
flourished in Banaras in the mid-seventeenth century. A contem-
porary of Muni$vara and Kamalakara, he was also a Marathi-
speaking Brahmin who had moved from the upper Godavari to
Banaras. He is best known for his commentary on the Mahd-
bharata, the Bharatabhdvadipa, but he was also the author of
about a dozen other works. The work of interest to us here is
the independent treatise on the virodha problem entitled Saura-
paurantkamatasamarthana (SPMS), ‘allaying the disputes in the

only one yojana broad, and hence visit the fabulous outer continents no mor-
tal from Bharata has seen. Elsewhere [JosI, 80, 1. 18ff.] Muniévara rejects
the SSJ’s championing of Prthiidaka (2.1.23), since it assumes things not in
evidence to make its proof.

99 [Joséi, 32 11. 15ff.] He also cites the reasons that Nrsimha gives.
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doctrines of the Puranas and the Siryasiddhanta’.®® The ear-
liest manuscript is dated 1679, and the text was probably not
written much before then.!%! Nilakantha had already made some
forays into this topic in his Bharatabhavadipa (BhBhD).102

For Nilakantha the ‘allaying of disputes’ consists in arguing
wholeheartedly for the Puranic model, in a number of ways. For
the model of the earth (bhiigola), he attempts a numerical rec-
onciliation, proposing to adjust the conflicting sizes of the earth
found in the Puranas and Siddhantas by making the yojana vari-
able, and by an ingenious rereading of certain crucial passages
in the Mahabharata.!%3 For the model of the heavens (khagola),
Nilakantha rejects outright the spherical model, and argues that
Jyotis cannot account for a variety of astronomical phenomena.%
He attempts his own explanation of how several problematic phe-
nomena work in the Puranic model—the changing length of days
in the course of the year, and the waxing and waning of the moon.

It is clear that in making these arguments Nilakantha does not
have much comprehension of the Siddhantic cosmology or what
motivates it; in fact he has the least understanding of any of the
authors surveyed here.!%® Instead he attempts his own novel dia-
grammatic explanations of the earth’s shape and what causes the
sun to be visible longer when north of the ecliptic, even though
in the Puranic model this should imply that the sun is overhead
a shorter time.!%® Nilakantha is not very interested in preserving

100 The work has the alternative title Pauranikajyotisam. See [Minkowski
‘Nilakantha’s Comments’, 35-7] and bibliography cited there. An edition
based on two manuscripts in the SB was produced by Indunatha Sarma. A
fresh edition based on more manuscripts is forthcoming.

101 SB 37122, ff. 1-16. [Minkowski ‘Nilakantha’s Comments’, 37, n. 44].

102 See [Minkowski ‘Nilakantha’s Comments’, 28-35].

103 These are the proposals already found in the BhBhD. The yojana changes
size in different ages.

104 The ‘downness of down’, the reason rivers flow only in one direction
between two points, the length of days, the waxing and waning moon.

105 Tndeed, there is no evidence in his ceuvre or in his educational biogra-
phy that he had studied any branch of Jyotihéastra. For bibliography, see
[Minkowski ‘Nilakantha’s Comments’, 27-8]. Indunatha Sarma, the editor of
the published SPMS, and a Lecturer in Jyotis at the Sanskrit University in
Banaras, spends several pages of his introduction [garma, ga—cha] deploring
NC’s lack of astronomical knowledge.

106 Since the circle on which it revolves overhead is smaller, it ought to
travel over us more quickly. Nilakantha argues that it becomes visible sooner,
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the integrity of the Siddhantic model. He compares its status in
relation to that of the Puranas to the status of vyavaharika, or
mundane, knowledge by comparison to ultimate Vedantic knowl-
edge.

Nilakantha has picked up some of these ideas from his prede-
cessors in the discussion. We have seen the variable yojana and
kalpabheda ideas before, though Nilakantha blends them. As-
cribing the two models to different layers of philosophical truth
is also an old idea, though Nilakantha gives it a more explicitly
Vedantist rendering.

‘Bhigolavicara’.  Though the date, author, and actual ti-
tle of this text are not known, I will discuss it here since it de-
votes a prominent section to rejecting Nilakantha’s ideas. This
text is, nevertheless, also in favor of the Puranic model.!%” The
Bhiugolavicara is composed in the form of a dialogue, with a Si-
ddhantic point of view, Bhaskara’s specifically, holding sway for
the opening pages; then there is an argumentative turn, and the
Puranic point of view is presented, apparently as the final opin-
ion.!% The author’s mode of ‘reconciliation’ is really to support
the Puranas as more authoritative, reasonable, and in keeping
with our common experience. The Siddhantas are not wicked,
and have some provisional value, but depend on a contingent,
unreliable sort of epistemology. The author dislikes attempts at
reconciliation that assume the two models describe the same real-
ity. For example, he rejects the ‘different creations’ (kalpabheda)
argument out of hand.

By way of transition to the Puranic view, the author argues
that the Puranic sages know the Siddhantic model and have ac-
counted for it. He adduces a verse from the Mahabharata which
he understands to mean that the earth, though actually flat, is re-
flected in the watery surface of the spherical moon, and that this

however.

107 14 js preserved in only one manuscript, which lacks its first page, and
an indeterminable number of final pages (Jaipur (Khasmohor) 5032, ff. 2-
11). There is no colophon, no title, no author, no date. The text must be
later than Nilakantha, however. The cataloguer gives it a descriptive title,
‘ Bhiigolavicara’, ‘consideration of the earth’s model’.

108 As the MS ends, however, the Puranic point of view is beginning to be
interrogated. It is possible that the dialogue takes another turn in its later

pages.
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reflection makes the earth look spherical.!% It is for this reason
that the astronomers think the earth is a sphere.!1® After all, the
astronomers cannot measure the earth, and must depend for their
understanding on an informal sort of practical reasoning based on
their observations of the heavens. Thus the astronomers’ knowl-
edge is only a sort of customary lore (vyavahara) supported by
none of the philosophical Pramanas—not textual authority, not
direct observation (since what they rely on is a scattering of in-
direct observations), and not logic (calculation not being reliably
provable).

Since the verse that makes this argument possible is taken
from the cosmological passage in the Bhismaparvan of the Maha-
bharata, the author takes up the commentary of Nilakantha, in
which an attempt at reconciling Siddhantas and Puranas is dis-
cussed.!!! All of Nilakantha’s ideas are rejected as contradictory
to scripture, to logic, and to common practical experience. To
accept them would amount to saying that the sages are crazy
(unmatta), and therein would the Vedic teachings perish.!!2

This text is also interesting for the sources it cites. The au-
thor knows the work of Bhaskara well, both the SSB and the
Karanakutihala. He challenges Bhaskara on the support of the
earth and on the earth’s attraction power with strong arguments,
though he does not refer to the ideas of Jfianaraja and Cintamani.
He knows a commentary on the SSB that seems to take in some of
Munisvara’s arguments on these topics, but that has other ones
as well. The author’s father (tatacaranah) has also apparently
written on the virodha problem. It is hoped that a complete
copy of the text will come to light.

Bhagavatajyotisayor Bhigolakhagolavirodhaparihara. The
astronomer Kevalarama, who served as Jyotisaraya at the court
of Sawai Jaisingh in Jaipur, was commissioned to compose ‘a work
that removes the contradiction between the models of the earth

199 MBh 6.6.15 Crit. Ed. (= 6.5.12 Bombay Ed.).

110 This argument explains the astronomers’ error as resulting from their
basing their model of the earth on observing its reflection in the moon. This
etiology is a sort of mirror image of the astronomers’ explanation for the
Puranic flat earth model, i.e. that it-is predicated on a partial observation of
the earth, i.e. of only one hundredth part of its surface. See above, note 33.

111 The author is aware only of the BhBhD commentary, and shows no
awareness of the SPMS of Nilakantha.

12 F. 8r, 1. 8-11.
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and heavens found in the Bhagavata (Purana) and Jyotihsastra’.
Kevalarama had written works on astronomy before, but had
to ignore much of what he knew as an astronomer in order to
compose this work.!!3

Kevalarama proposes to reconcile the two models in a very un-
usual way. He argues that there are in reality two different earths,
both the large, flat Puranic earth and also a small, spherical earth
floating above the large Puranic one. The spherical earth is sur-
rounded by the planets, whose orbits are the large ones posited
in the Siddhantas. The planets, therefore, must pass through the
surface of the flat Puranic earth as they revolve.

In this (two) earth model, the Puranic doctrine holds the up-
per hand, with the Bhagavata serving as the main source for
establishing it. In the model of the heavens, it is the orbit dis-
tances established by Bhaskara that serve as the starting point for
explaining the Puranic distances. Kevalarama rejects the ‘differ-
ent creations’ (kalpabheda) argument, but points to evidence in
the Bhdgavata itself to show that the yojana is indeed of variable
size.

Kevalarama’s model of ‘removing contradiction’ is thus an odd
blend of keeping the two models distinct, of refuting one or the
other model, and of actually proposing to adjust both models so
that they conform to one another. In the end Kevalarama argues
(as Nrsimha did and others before him) that the two models
really represent two distinct visions of two distinct realities, with
different purposes.!!4

Vyasamatoddhara. In 1753, Sankara Mallimaya wrote a work
which attempts a ‘retrieval of the viewpoint of Vyasa’.l!® Since
the Puranas can satisfactorily explain all necessary astronomical

113 Geveral MSS of the work are extant. See [Pingree CESS A2, 63; A5, 54].
An edition, translation and study of this work are forthcoming. See also a
brief mention in [Pingree ‘Pauranic versus Siddhantic Astronomy’].

114 Kevalarama’s work was expanded and revised by Nandarama Misra in
a text entitled Goladarpana, completed in 1763. [Pingree CESS A3, 128-9;
A5, 156]. The arguments are similar enough that I will omit reference to this
work here. Nandarama’s date does serve as the terminus for the period I am
investigating.

115 This work is unpublished. To date I have had available only a partial
MS, Nagpur 977 (I had this MS again thanks to DEP), and only some folios—
fi. 6-14, 30-46, but the general implications of the work are clear from the
sections at hand.
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phenomena, argues Safnkara, a sense of duty and obligation com-
mands us to prefer Vyasa’s, that is the Puranas’, view. As the
title would suggest, the bulk of the argumentation is defensive. It
is designed to reply to Siddhantic criticisms of the Puranic model.
The arguments for the flatness of the earth incorporate some older
Pauranika arguments (i.e. that water can’t be made to flow prop-
erly on a sphere, and more generally, downness cannot be rela-
tive), as well as a new one to do with arcs and chords of arcs.116
There is an ingenious argument to show that Bhaskara’s theory
of the earth’s stability and of its gravitational power are mutu-
ally dependent and hence unprovable. Sankara reuses one of Ke-
valarama’s arguments for the Pauranika planetary model,!!” and
even uses one of Nrsimha’s reasons to argue against Bhaskara.l!®
The idea that the sun’s distance from the observer is what causes
the appearance of sunrise and sunset resurfaces in this text.!!?
In general the authority of the Puranas is emphasized. Corre-
spondingly the authority of the Siddhantas is belittled. To those
who assert that the Siddhantas are authored by gods,'2® Safkara
raises the question of whether these works are really the compo-
sitions of the deities to whom they are attributed, or are rather
impostures created by wicked men.'?! In any case, the method of

116 If an ant starts from the top and travels 18 inches down the circumference
of a ball 12 inches in diameter, he reaches (approximately) the bottom. By
that logic of 3/2, if we travel south 60 yojanas, we should be 40 yojanas farther
‘down’, and yet we experience ourselves no more ‘down’ than before. (In fact
Sankara has the relationship of circumference and diameter a little unclear
in this; the evidence he invokes seems to me a better proof of sphericity.)

117 ] e., that the relative coolness of the sun at dawn and its heat at mid-
day is much better explained by the Pauranika model, in which the sun
gets proportionately much closer to us at noon than at dawn, while in the
Siddhantic spherical model the difference in proximity of the sun is negligible.
Kevalarama makes this argument as well.

118 1 ¢., that the fixed earth cannot support the revolving planetary spheres,
as the earth’s fixity would prevent the planets and stars from revolving
[Caturveds, 338, 1. 2-8).

119 P 46r. It is a matter of curiosity to note that Sankara denies any
Pauranika has ever asserted that it is the sun’s disappearance behind Meru
that causes sunset, though this is seen repeatedly as an argument; as for
example in the next author, Harideva.

120 As the Siddhantic authors were increasingly tempted to argue in this
period; see [Pingree ‘Indian Reception’, 476-80].

121 Bf, 41r-42v. Of course Sankara does not pursue the implications of this
line of questioning for the provenance of the Puranas.
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the Siddhantas cannot be said to be based on any pramana, even
direct perception, as the ‘Bhiugolavicara’ also declares. Mean-
while we are better off to be obedient to Vyasa’s view.

Mataikyacandra. Harideva Bhatta composed a text on the
virodha problem called the Mataikyacandra, ‘moon of the oneness
of views’ together with a commentary.!?? The date of this work
is unknown, but I include it here because of its reference to the
astronomers of Parthapura, and because its general approach to
reconciliation brings us, I think, full circle. For the Mataikya-
candra resorts to a strategy of perspectivism—both models are
true depending on the standpoint from which the world is viewed
(yathayogyat). Thus descriptions of the earth as spherical and
flat are both true—the former refers to the uneven appearance of
the earth in the days before the legendary figure Prthu leveled it
out with the tip of his bow; the latter refers to the earth’s even,
smooth appearance afterwards.

Similarly the various sizes for the earth and the heavens that
one encounters in the different Siddhantas and then again in the
Puranas can be explained by kalpabheda, that is, as true for dif-
ferent creations. Furthermore, the Puranic account of the earth’s
layout is true from the gods’ perspective at the top of Mt. Meru;
the Siddhantic account is true from the human’s perspective from
the city of Lanka. And even if the order and sizes of the oceans
and continents are not the same exactly, both accounts agree
that the regions are circular. Varying accounts of the ‘downness
of down’ are also acceptable and assimilable, because all of them
have an explanation of ‘down’.

Harideva knows all of the authors of the Parthapura school.
He agrees with Jhanaraja in rejecting Bhaskara’s theory of the
earth’s lack of support. On the other hand he accepts the idea
that the earth has ‘gravity’, against Jhanaraja. Nor does he like
the idea of putting Sesa and the other supporters inside the earth.
In general he does not like the critiques of the Puranic view that
are found in the Siddhantas and argues against them, but he is
much more favorable toward the Siddhantas than the authors de-

122 Also known as the Puranajyotihiastramataikyavakyata. The commen-
tary is called the Mataikyarthaprakasa. This work is known from only one
manuscript, RORI (Kota) 639, which I was able to examine through the cour-
tesy of Richard F. Young via DEP. It is as yet unpublished, and I know of
no extant studies of its contents.
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scribed in the immediately preceding sections. Harideva is not
keen on the strategy of directly adjusting or revising the models
to make them conform to a single picture, and is more in favor
of finding similarity within existing models, by selective interpre-
tation of passages, and by making the terms of agreement loose
enough that they can incorporate both views.

Of the types of removal of contradiction with which I began, I
have suggested that the strategy of compartmentalization was an
old one, that probably preceded the time when Jiianaraja stirred
up the cosmological controversy again. Harideva has given it
a new, much looser, grounding in perspectivism that does not
attempt to establish an explicit hierarchy of views.

9 Conclusion

The Matatkyacandra throws up a question with which I might
conclude. Suppose Harideva’s solution is a new version of com-
partmentalization, this perspectivism which is not mere rela-
tivism but which enables several irreconcilable viewpoints to co-
inhabit the same intellectual ‘living space’. Why could not an
even less forgiving scientific viewpoint also be so incorporated?
If any viewpoint can be held together with the viewpoint of the
sruti and smrti through a perspectivist or compartmentalist strat-
egy, why do the authors of the Siddhantas need to seek intellec-
tual accommodation with the Puranas at all? If the science was
practically useful (which it was, in enabling a confident timing
of ritual practices and casting of horoscopes), would that not be
enough to guarantee the creation of a niche within the ‘ecosphere’
of canonical literature?

Apparently not. There can be little doubt that the as-
tronomers in every period felt a pressure, in varying degrees, to
make their science acceptable to doctrines found in the Puranas
and in other religious literature. In the early modern period,
this pressure appears to have significantly increased. The his-
tory of the avirodha problem in this period does not lend itself
to a single-stranded or developmental explanation, but histori-
cal change there nevertheless was. For some of these works, the
number of manuscripts is very small, but their existence serves to
show the recurrent concern with ‘reconciliation’. One can also see
that there were differentials in institutional support, as it were,
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the astronomers knowing and citing each other’s work in detail,
the Pauranikas working much more on their own, in apparent
ignorance of other individual efforts.

Thus it will not do to appeal simply to an inveterate com-
placency about intellectual inconsistency among the Sanskrit in-
tellectuals, for in this period at least, there is an awareness that
the cosmology is problematic, and there are attempts, however
accidental, to sort the problem out.

Nevertheless, the appeal to a ‘layers of truth’ mode of account-
ing for intellectual difference turns up in many of our authors, in
more or less limited roles. It is a strategy that is almost perfectly
ambiguous in its historical intepretation. It could be explained
as a failure of Indian knowledge systems to adapt, by hampering
the ability to attend much to new scientific models that might
have become available in this period.

On the other hand the ‘levels of truth’ appeal could be in-
terpreted as the basis for a modernizing intellectual adjustment,
one that separates the scope of different sources of knowledge.
An accommodation between science and religion of this kind is
sometimes claimed to be the trademark of the arrival of moder-
nity in the contemporary cosmological debates in Florence and
Rome.

Abbreviations

AS Bombay Asiatic Society of Bombay
BhBhD Bharatabhavadipa of Nilakantha Caturdhara

BhP Bhagavata Purana

BM British Museum

C Cintamani

CESS Census of the Ezact Sciences in Sanskrit
DEP David E. Pingree

GGC Grahaganitacintaman:

J Jiianaraja

M Munisévara

MBh Mahabharata

NC Nilakantha Caturdhara

RORI Rajasthan Oriental Research Institute
RV Rg Veda

SB Sarasvati Bhavan
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SB Satapatha Brahmana
SDVT Sisyadhivrddhidatantra of Lalla
SPMS Saurapauranikamatasamarthana of NC
SSB Siddhantasarvabhauma of MuniSvara
SSB Stddhantasiroman: of Bhaskara
SSJ Siddhantasundara of Jhanaraja
SSSS Siddhantasamhitasarasamuccaya of Siryadasa
VP Visnu Purana
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