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INTRODUCTION

In the early seventies the editor of a national newspaper asked me to write one or more articles centered on the rather surprising fact that the twelve signs of the Western zodiac exactly coincide with the twelve signs of the Indian zodiac. I immediately pointed out to him that it was not as if the West had borrowed astronomy from India. Mathematics, yes. Philosophy, maybe. But as far as astronomy was concerned India’s contribution had not been very remarkable—rather India had received Greco-Babylonian astronomy, for example, through contact with Greeks from the time of Alexander, around the fourth century B.C.

The disappointed editor was good enough to carry on with the idea of the articles, even though now there was no element of sensation left. Before writing the articles I wanted to cross-check the various facts about the history of Indian astronomy. To my surprise, I did not find a single cogent document on the subject. There were divergent views of diverse scholars, but no accepted body of knowledge. More than twenty years later, the position is much the same. If anything, the articles collected in this volume will make the situation much worse!

Since I had committed myself to writing the articles, however, I thought I would refer directly to some primary sources. For some strange reason—probably because of my admiration for the epic—I chose the Mah[image: Image]bh[image: Image]rata, surely an unlikely primary source for astronomy! But soon this move paid rich dividends! In the English translation there was an entire hymn on the A[image: Image]víns quoted from the [image: Image]g Veda, and this hymn mentioned the twelve signs of the zodiac. That was most exciting, because the material of the Mah[image: Image]bh[image: Image]rata may not be authentic in terms of chronology; indeed some scholars have insisted that portions were added to the Mah[image: Image]bh[image: Image]rata as late as the early centuries of the Christian era.

But the [image: Image]g Veda was quite a different proposition. All Western scholars were unanimous that it was written prior to 1200 B.C. If zodiacal signs were mentioned in the [image: Image]g Veda, then they would precede Greco-Babylonian astronomy. So I raked through the [image: Image]g Veda to locate this particular hymn. At the same time I looked at this part of the Mah[image: Image]bh[image: Image]rata in its original Sanskrit. On both accounts I was disappointed. The hymn from the Mah[image: Image]bh[image: Image]rata had not mentioned the twelve signs of the zodiac explicitly. Nor was this hymn to be found in the [image: Image]g Veda itself.

In the process, however, as I combed through the hymns to the A[image: Image]víns in the [image: Image]g Veda, I was totally bewildered. This whole mass of literature didn’t really seem to make much sense. But suddenly, as if lit by a flash of lightning, my confusion turned to illumination.

The [image: Image]g Veda is considered to be a religious, philosophical, or literary document, yet the hymns to the A[image: Image]víns were speaking pure astronomy, even modern astronomy. As for the hymn in the Mah[image: Image]bh[image: Image]rata, supposedly quoted from the [image: Image]g Veda, it turned out that the language and meter of this hymn is definitely Vedic—in that sense it is not a later fabrication.

That was the beginning of my study of Vedic astronomy. I did write a couple of articles for my editor friend—but the articles were very different from what I had expected. I found myself encountering a most extraordinary and interesting situation. The Vedas, and I subsequently came to realize, the Pur[image: Image][image: Image]as, contain fairly advanced astronomical concepts far ahead of their time in terms of the conventional chronology, but in a highly camouflaged form. This completely upsets the rather smug history of astronomy as conceived by the scholars of the past couple of centuries.

In my opinion, the root of the problem has been the starting hypothesis that the [image: Image]g Veda was the composition of simple, pastoral, unsophisticated tribes. This has been further aggravated by the fact that many of the scholars who studied, translated, and interpreted the [image: Image]g Veda did not have a science background, in particular, they knew little astronomy.

My approach, on the other hand, had been without any preconceived notions, and my methodology had been, generally, that of modern science, namely, (1) economy of hypotheses, what is popularly referred to as Occam’s razor; (2) maximal simplicity of explanations; and (3) internal consistency.

As I went on, I realized progressively that I had to free my thinking completely from the constraints of the accepted socio-historico–geographical framework.

It is possible that at times in these chapters I have overstated my case, just as at times I might have understated it. But my main thesis is based on the following conclusions:


	Our view of prehistory and antiquity, including ancient chronology and the history of ancient science, needs to be revised.

	The earliest Vedic period dates back to a little beyond 10,000 B.C., and the Vedic hymns contain a continuous tradition of astronomical observations right into the third millennium B.C.

	Vedic, and even Pur[image: Image][image: Image]ic, literature contains a great deal of astronomy, in a deliberately obscure form. One can find in this literature both the memory of even more ancient times and also ancient astronomy itself unfolding. This astronomy is surprisingly advanced—the concepts in fact, can be compared with those of Newtonian times, and in some cases even later times. Much of this knowledge, however, was lost over the millennia because the meaning of the allegory or the “key to the code” itself was lost.

	Once all this is recognized, a meaningful scenario can be reconstructed out of this very obscure astronomy or astromythology. This could well be the key to a lost civilization, or at least to the understanding of remote antiquity. In fact, the conclusions of Giorgio de Santillana and Herthe von Dechend would be just the tip of the iceberg.1 But this is not the task of one person, or of even one generation.



Before proceeding further I would like to digress to give a rough description of ancient Indian literature. First we have the Vedic literature, which consists of the four Vedas—namely the [image: Image]g Veda, Yajur Veda, Sama Veda, and the Atharva Veda—the Br[image: Image]hma[image: Image]as, the [image: Abar]ra[image: Image]yakas, the Upanishads, and the Ved[image: Image][image: Image]gas. The Ved[image: Image][image: Image]gas, which are six in number, are tools to understand the Vedas. Of the four Vedas, the [image: Image]g Veda is considered the oldest, the Atharva Veda the most recent. The other impo[image: Image]tant body of ancient Indian literature we will encounter consists of the itihâsas and Pur[image: Image][image: Image]as, including the epics, the Mah[image: Image]bh[image: Image]rata, the R[image: Image]m[image: Image]ya[image: Image]a, and several Pur[image: Image][image: Image]as. These are of later origin and could possibly contain portions added from time to time.

Indeed, the existence of rather advanced concepts like the sphericity of Earth and the cause of seasons is quite clear in Vedic literature. For example, the Aitareya Br[image: Image]hma[image: Image]a (3.44) declares: “The Sun does never set nor rise. When people think the Sun is setting (it is not so). For after having arrived at the end of the day it makes itself produce two opposite effects, making night to what is below and day to what is on the other side. . . . Having reached the end of the night, it makes itself produce two opposite effects, making day to what is below and night to what is on the other side. In fact, the Sun never sets. . . .”2

Similarly the following passage from the [image: Image]atápatha Br[image: Image]hma[image: Image]a (1.6.1–3) shows an equal insight: “. . . if even while the foremost were still ploughing and sowing those behind them were already engaged in reaping and threshing. . . .”3

It is in this light that statements in the [image: Image]g Veda (1:164) such as “Those that come hitherward they call departing, those that depart they call directed hither . . . ,” are to be understood.4

The Pur[image: Image][image: Image]as also exhibit traces of fairly advanced ideas. For example, the water cycle is quite graphically described in the [image: Abar]ditya H[image: Image]ídaya[image: Image] of the R[image: Image]m[image: Image]ya[image: Image]a. The Mah[image: Image]bh[image: Image]rata too expounds many modern truths. It declares (3.42.24) that though the stars appear small because of their distance, they are very large. Interestingly, the Mah[image: Image]bh[image: Image]rata speaks of an instrument that makes small things look big. It may be mentioned in this regard, that in South America concave lens-type objects have been found made of stone and dating to around 1400 B.C.5

So also the Vísh[image: Image]u Pur[image: Image][image: Image]a gives quite an accurate description of tides: “In all the oceans the water remains at all times the same in quantity and never increases or diminishes; but like the water in a caldron, which in consequence of its combination with heat, expands, so the waters of the ocean swell with the increase of the Moon. The waters, although really neither more nor less, dilate or contract as the Moon increases or wanes in the light and dark fortnights. . . .”6

It is quite remarkable that the M[image: Image]rka[image: Image][image: Image]eya Pur[image: Image][image: Image]a (54.12) speaks of Earth as being flattened at the poles and bulging at the equator, that is, not perfectly spherical.7 The Vísh[image: Image]u Pur[image: Image][image: Image]a, in an obvious elaboration of the above quotation from the Aitareya Br[image: Image]hma[image: Image]a, also speaks of antipodes of Earth and indeed implies the existence of Earth’s rotation.8 In addition, even more elementary concepts like the phases of the Moon and the cause of twilight were well understood, as was the fact that the blue sky is nothing but scattered sunlight (cf. M[image: Image]rka[image: Image][image: Image]eya Pur[image: Image][image: Image]a, 78.8, or 103.9). One cannot gloss over all these instances, merely attributing them to later additions.

Similarly, one frequently encounters the concept of the Sun being at the center of the solar system (cf. M[image: Image]rka[image: Image][image: Image]eya Pur[image: Image][image: Image]a, 106.41). All this pales, however, before the concept, startlingly similar to the twentieth-century model, of an oscillating universe, or more accurately, a universe being cyclically created and destroyed, with just about the right time period of about 10,000 million years (cf. Mah[image: Image]bh[image: Image]rata [image: Image][image: Image]´nti Parva, or M[image: Image]rka[image: Image][image: Image]eya Pur[image: Image][image: Image]a, 81, 57–58.)9

Not just astronomy, but other physical concepts appear in quite a developed form in ancient Indian literature. These include atomism, superposition of various sound notes, the division of time into very small units of the order of a 100,000th of a second, and so on.

For example, the Vísh[image: Image]u Pur[image: Image][image: Image]a in an insightful passage declares, “How can reality be predicated of that which is subject to change, and reassumes no more of its original character? Earth is fabricated into a jar; the jar is divided into two halves; the halves are broken to pieces; the pieces become dust; the dust becomes atoms. . . .”10

So also, the B[image: Image]ihád[image: Image]ra[image: Image]yaka Upanishad (2.4.7ff.) dwells at length on the following theme, “As when a drum is beaten, one cannot distinguish its various particular notes, but they are included in the general note of the drum or in the general sound produced by different kinds of strokes. . . .”11 Similarly, the Pur[image: Image][image: Image]as define the paramâ[image: Image]u, which is on the order of a few hundred thousandths of a second.

In addition to the physical sciences, very interesting and modern concepts of botany and biology, including the concept of microorganisms, are also encountered in these ancient texts; for example, in the Mah[image: Image]bh[image: Image]rata,

 

They [trees] drink water by their roots. They catch diseases of diverse kinds. Those diseases again are cured by different operations . . . as one can suck up water through a bent lotus stalk, trees also, with the aid of the wind, drink through their roots. They are susceptible to pleasure and pain, and grow when cut or chopped . . . they are not inanimate . . .

Vr[image: Images]hí and other so-called seeds of rice are all living organisms . . . again [men] . . . while walking about hither and thither kill innumerable creatures hidden in the ground by trampling on them; and even men of wisdom and enlightenment destroy animal life, even while sleeping or in repose themselves . . . the Earth and the air all swarm with living organisms.”12

Much of my earlier work was concerned only with astronomy and astronomical concepts without any reference to history and chronology. But sooner or later I had to come face-to-face with these last two aspects, particularly because of the crucial role of the [image: Image]g Veda in clarifying the early history of the so-called Indo-Aryans, and Indo-Europeans in general. Indeed, several decades ago, the Indian scholar Bal Gangadhar Tilak and the German scholar Hermann Jacobi pioneered the astronomical dating of the Vedic period.

But the topic became confused because of the chronology of the nineteenth-century European Indologist Max Müller. His date of circa 1200 B.C. for the [image: Image]g Veda was at best a crude guesstimate, a date to be tentatively used in the absence of any other estimate. It, however, got concretized into a dogma and mixed up with the infamous Indo- Aryan invasion theory. This, coupled with the bias—advertent or inadvertent—of many of the European scholars of the past two centuries, has distorted the history of science and history of India, and indeed, even global prehistory. And while this point is being reconsidered in recent years,13 it is also true that many Indian scholars have been led astray by emotion.

Toward the end of 1990 it became apparent to me that many of the astronomical references in the [image: Image]g Veda could be meaningfully interpreted if they were set against a date of 7300 B.C., and at first sight this appeared to me completely absurd. I had taught for many years that civilization in the true sense of the word began with Sumeria and Egypt in the fourth millennium B.C., while around 8000 B.C. the last of the great Ice Ages was still in the process of thawing. How could [image: Image]g Vedic civilization, with its knowledge of agriculture, astronomy, the spinning of cloth, horseback riding, and so on, be taken back to early Neolithic times? Yet the conclusion was inevitable, and I wrote about this in the paper, “Mah[image: Image]yugá: The Great Cosmic Cycle and the Date of the [image: Image]g Veda” (now chapter 6). After its publication, I did something audacious: I started asking a few friends of mine who had an archaeological background whether there had been any recent discoveries of a civilization going back to the eighth millennium B.C. This was quite a mad thing to do, but I was convinced that civilization itself would stretch back that far. A German friend rang me up to inform me that indeed the discovery of such a civilization in Anatolia had just been announced by Professor Herald Hauptmann of Heidelberg!

This was sensational news—a long shot had paid off! I obtained the original German article and an English translation as soon as possible. This to me was the verification of a theory, in the language of modern physics. What mattered was that there was indeed a civilization with Megalithic elements going back into the eighth millennium B.C., whether it be Vedic or not.

As I started going over the photographs, I came across one that was as sensational as that civilization itself. This photograph showed a clean-shaven head with a tuft of hair hanging from the back, snakelike. Western archaeologists were hard put to interpret this sculpture, possibly the oldest sculpture known today. They described it as a skinheaded God with a snake attached to the back of its head. But even a not-too-well-informed Indian can make this out to be a sculpture of a Vedic priest, because such a hairstyle is a dying, but still alive, tradition in India today. The principle of maximal simplicity, if not astronomical chronology, would suggest that the sculpture represents a Vedic priest or something of that style, rather than the far-fetched explanation of a clean-shaven head with a snake attached at the back!

Subsequently I visited the site of the excavation at Nevali Cori in Anatolia, not because I could throw any light on it from an archaeological point of view, but only to verify for myself that the photograph of the Vedic priest’s head was not misleading, as sometimes photographs can be.

I would like to make a few additional remarks about some of the articles appearing in this book:

With regard to chapter 6, I would like to draw attention to the debate on whether the northern course, the Uttarâya[image: Image]a or Deváy[image: Image]na, begins with the Sun at the winter solstice or the Sun at the vernal equinox. This is a crucial point if the chronological dating is based on this consideration alone. This is not the case with the dates proposed by me. I would like to point out, however, that all ancient sources refer to the winter solstice and not the vernal equinox, except possibly one. This is the reference in the [image: Image]atápatha Br[image: Image]hma[image: Image]a (2.1.3.1). The point has been discussed at length by B. G. Tilak in his Orion.14 His opinion was that the vernal equinox was the older tradition, whereas the winter solstice is a later tradition. But the [image: Image]atápatha Br[image: Image]hma[image: Image]a is a much later text. Moreover, it would contradict the consistent scheme worked out in these chapters as well as the references in the Vedic literature. For example, the declaration that the A[image: Image]víns open the heavens, given the arguments in this book, refers to the epoch 7300 B.C. when A[image: Image]vin[image: Images] nákshatra was at the winter solstice. If this is interpreted to be the vernal equinox, we get an unacceptably late date for the [image: Image]g Veda—in the first millennium B.C. In any case, explicit references to the vernal equinox and other considerations described in some of these chapters rule out the vernal equinox as the gateway to the heavens.

With reference to the chronology of the [image: Image]g Veda earlier than 7300 B.C., two possible objections could arise: the absence of both spun cloth and the domesticated horse at such an early date. As the article that is chapter 9 in this book was in press, however, it was discovered that indeed cloth was being spun at that time in the Anatolian region. This fact was added as a postscript. The objection to the domesticated horse is not as serious. First, as has been noted by contemporary Indian scholar S. B. Roy,15 the word á[image: Image]va in very early [image: Image]g Vedic times could have meant a sort of an ass. Second, it is recognized as a distinct possibility that the domesticated horse was indeed present in Anatolia in the eighth millennium B.C.16 It is even possible that the domesticated horse was present in the Mehrgarh area in the seventh millennium B.C.

With reference to chapters 5 and 10, I would like to stress the advanced astronomical and scientific concepts disguised in a profound and beautiful allegorical form. For example, consider the epithet Padman[image: Image]bha of Vísh[image: Image]u. The lotus, padma, is the Earth that springs from the navel (nabha) of Vísh[image: Image]u the Sun, and is supported by the umbilical cord. This theme has been depicted in many beautiful sculptures over the centuries. What makes this symbolism even more profound is the fact that just as the mother nourishes the unborn infant through the umbilical cord, so also the Sun nourishes Earth that is born of the Sun.

Another thought-provoking epithet is that of [image: Abar]di[image: Image]esa, the serpent that supports Vísh[image: Image]u, the Sun. The serpent has already been described to be the symbol of rotation. Thus V[image: Image]suki, the serpent coiled round Earth, describes Earth’s rotation. But it is quite significant that the rotation of the Sun is described as adi, the first. In fact, the Sun’s rotation was the original rotation in the solar system from which the planets derive their own circular and rotary motions.

With reference to the Great Cosmic Cycle referred to in chapters 6 and 9, two questions may be asked: Was the precession of the equinoxes known in such ancient times when Hipparchus supposedly discovered it around 100 B.C.? Did the ancient Indians know of the Chaldean saros or eclipse cycle, supposedly a Babylonian discovery?

In this connection the following points may be noted:


	The Maitr[image: Images] Upanishad already explicitly speaks of the Pole Star moving away.

	As pointed out in these chapters the seventy-one years plus a fraction mentioned in the various Pur[image: Image][image: Image]as is a clear giveaway, this being the period in which the equinox precesses through one degree.

	The concept of the great yugá refers to a super saros, a period during which the equinoxes, nodes, planets, the Sun, and the Moon return to their original position.

	In fact, the one-thousand–year yugá in ancient India refers to a period during which the equinox precesses through one nákshatra.

	Finally, it may be pointed out that the S[image: image]rya Siddhânta uses a far more accurate value of precession than the supposedly borrowed Greek value. Whitney, a European scholar of Indian astronomical texts, called this value of 54 seconds (of arc) a “lucky hit.”



Given the elaborate context, the input of the saros cycle in computing the Mah[image: Image]yugá is certainly quite reasonable.

I would also like to add a note to chapter 11 titled “A Date and Place for the Mah[image: Image]bh[image: Image]rata.” It is pointed out there that a possible location for the Mah[image: Image]bh[image: Image]rata war based on the total solar eclipse of June 24, 1311 B.C., would be a place of latitude somewhat above 35 degrees in eastern parts of China (around Xixiang Province). Subsequently I learned that indeed at this very spot, and in the second millennium B.C., according to relatively new archaeological evidence, there lived an Indo-European people conjectured to be the Tocharians, the Tush[image: Image]ras of Mah[image: Image]bh[image: Image]rata.17

I would like to conclude with the following general remarks. The studies in this book appear in roughly chronological order and illustrate a two-decade-long progression of thought and discovery. To eliminate redundancy, similar articles have been combined into single chapters, but some overlap does occur, which is inevitable because in many of the articles it was necessary to recapitulate earlier results.

I felt that it was necessary to publish a collection of most of these articles, because that would facilitate an overall view and thereby a critical review. In the process, the papers have been revised and recast somewhat in features like references, and in some cases two separate articles have been combined into one chapter. (See below.)

Critical examination of these ideas would be a welcome and useful exercise, provided such an examination is free of any type of dogma and, equally impo[image: Image]tant, is knowledgeable; that is, it requires of the scholar a sufficient background in astronomy and in Vedic and Pur[image: Image][image: Image]ic literature in particular, and all other topics involved. When the shouting dies down, it is the meek voice of truth that is heard. Ultimately, as the ancient Indian saying goes, truth alone triumphs.

The contents of this book are based on the following papers of mine:

“Glimpses of the Amazing Astronomy of the [image: Image]g Veda,” Indologica Taurinensia, 4 (1978); Proceedings of the Third World Sanskrit Conference, Paris, June 20–25, 1977.

“Did Indians Pioneer Astronomy?” Journal of Birla Planetarium, Calcutta, 1, no. 2 (1978).

“The Heliocentric Theory in the [image: Image]g Veda,” Journal of Birla Planetarium, Calcutta, 1, no. 2 (1978).

“Ancient Indian Astronomy—A Surprise,” B. M. Birla Science Centre Research Communication, December 1985; paper presented at the International Symposium on Oriental Astronomies of the International Astronomical Union, November 1985.

“Astronomy of the [image: Image]g Veda,” B. M. Birla Science Centre Research Communication, January 1988; paper presented at the International Symposium on Ancient Astronomies, 1987.

“The Unmythical Pur[image: Image][image: Image]as: A Study in Reverse Symbolism,” Griffith Observer 53, no. 4 (1989).
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