PAGE  
22

Encyclopedia of History of Non-Western Sciences

H. Selin, ed.
Springer, Berlin 2008

Cosmologies of India
John McKim Malville


From the viewpoint of modern astrophysics, cosmology is the study of the history, structure, and dynamics of the universe. Many of the traditional cosmological concepts of Indian culture have general counterparts in astrophysical cosmology. For example, the parallelism of the macrocosm and microcosm is an important concept for both approaches; our terrestrial physics is mirrored in the stars, galaxies, and distant quasars. Gravity and other long range forces thread the entire universe. The geometry of Indian temples, cities, and pilgrimage landscapes often replicates the larger cosmos. 
1. Measurement as Cosmogenesis


Modern physical science relies heavily on quantitative measurement, and according to the architectural traditions of India, the structure of home, temple, and city are based upon a shared religious symbolism, which involves the bringing of cosmic order out of primordial chaos partly through the act of measurement (Zimmer 1946; Malville 1992). Measurement as cosmogenesis is asserted in many texts of Indian philosophy and mythology. Puruṣa, the architect of the universe, ‘bears the measuring rod, knows division, and thinks himself composed of part” (Vāyu Purāṇa 4:30-1: Kramrisch 1946: 131). The universe was created as Puruṣa was divided into parts, many of which are the measured and ordered features of our current world such as verses, chants, social orders, time, and temples, and cities. The act of measurement was understood to be a re-enactment of creation (Guenon 1953). Prajāpati, who is the Year, measures the world, both in space and time, with his eye, the sun. Purusha, identified with Visvakarman, the architect of the universe, "bears the measuring rod (mana), knows divisions, and thinks himself composed of parts (Vayu-purana IV.30-31: Kramrisch 1941:131).  


Both Vishnu and Varuna use the sun as their measuring instrument to measure the earth (Rig Veda VI.49.13; V.85.5).   "What precedes the sun is timeless (akala) and undivided (akala); but what begins with the sun is Time that has divisions and its form is the year" (Maitri Upanisad VII.11.8). In its daily movement from dawn to sunset the sun measures the earth along its east-west path and establishes those two directions of space. At its highest point the sun establishes the north-south axis. On certain days of the year between the Tropics of Cancer and Capricorn, the sun reaches the zenith of the sky, thereby establishing the fifth and six directions of zenith and anti-zenith. During its annual movement the sun moves eastward along the ecliptic approximately 1o per day, marking thereby the days, the four seasons, as well as the dates when the sun emerges from the cosmic ocean (at vernal equinox) and sinks back into the cosmic ocean (at autumnal equinox).


To measure ma is to give existence to a thing, to give it reality in our world. Maya, or manifestation, refers to division of the original, undivided Whole, and is the illusory world created when Purusa performed division upon himself (Zimmer 1946).  


Recognition of the role of measurement in cosmogony extends far back into the past time of India. The Vedic altar was reconstructed each year near the time of vernal equinox as a symbolic reconstruction of Prajapati, the year (Kramrisch 1981). Built of five layers, representing the five seasons and the five directions, the altar was surrounded by a wall of 360 bricks acknowledging that the year is bounded by 360 days.  During the building of the wall 1200 syllables were recited at the laying of each stone, resulting in a total of 432,000 syllables built into the wall (Satapatha Brahmana X.4.2.30). There are 432,000 syllables in the Rig Veda, and 432,000 years in the Kali Yuga. The altar itself was constructed with 10,800 bricks corresponding to the number of hours in the year with 30 hour days (Satapatha Brahmana X.4.2.18).


The importance of precise orientation and measurement in construction of the temple reveals the cosmogonic symbolism involved in the act. The sanskrit term referring to the temple, vimana, means "well-measured" or "well-proportioned". Texts on temple architecture give extensive discussions of the system of proportional measurements which should determine all feature of the temple. The basic unit used in the Ajitagama and Rauravagama (Dagens 1984) is a "speck of dust" (rajas) as seen in a beam of light. The series of units extends upward through a hair end, nit, louse, to the barley grain which is 85 specks of dust in size. Other common units are the digit, angula, which may be 6, 7, or 8 barley grains and the cubit, which for the measurement of temples is 25 angula (Dagens 1984). Only if the temple was built with proper and precise units could it function effectively (Michell 1988).


The orientation of the site had to be established at the time when the sun was in the northern part of the sky, i.e. when it was above the cosmic ocean, on a day when there were no spots on its visible surface. A pillar, the gnomon, was erected and used to cast measured shadows. At one level of meaning that pillar represents the God Indra who "pillared apart" heaven and earth, supported the heaven and steadied the earth (Kramrisch 1991). "The building of every sacred shrine was a paradigmatic reiteration of the archetypal separation of heaven and earth" (Irwin 1991).   Irwin (1981, 1983) has extensively discussed the symbolism of Asokan (and pre-Asokan) pillars with regard to pillar worship in India. The yupa, a sacrificial post, the lingam, the central pole of a tent used for dance, and the tree are other examples of sacred or ritual pillars. The stalk of the lotus bearing Brahma, the four-faced creator of the universe, is another cosmogonic pillar from which creation emanates.



In the gnomon we encounter the remarkable union of a technical device used to determine true cardinality with a powerful cosmogonic symbol. The gnomon should have a circumference at its base equal to its height, tapering to 1/3 this circumference at its top (Ajitagama: Dagens 1984).  It is placed in a square area, which had to be "as smooth as a mirror", checked with a water level. Around the gnomon is traced a circle with a radius equal to the height of the gnomon. Two points are marked on the circle where the shadow of the gnomon touch it at midmorning and midafternoon. These two points are joined by a straight line which is close to true east-west.



This method, often referred to as the Indian Circle method, produces an alignment to the true cardinal directions which is only approximately accurate during most of the year. Moving between its winter and southern extremes at the solstices, the sun changes declination most rapidly at the equinoxes. At the time of vernal equinox, for example, since the sun moves northward between midmorning and midafternoon, the eastern point, produced by the afternoon shadow is shifted slightly southward of the western point. The line connecting the two points would thus be tilted south of east in the spring and north of east in the fall.  


Brahmagupta (born A.D. 598) is credited with the first recorded recognition of this defect of the method (Yano 1986), although he did not give a formula for correction. Apparently in A.D. 864, Prithudakasvamin knew of the formula but did not succeed in versifying it in Sanskrit and hence was not given full credit. In the classical age of India, one could not claim priority for a scientific discovery, unless one could express it in Sanskrit verse. Sripati (A.D. 1039) was the first who successfully versified the formula, and after him the formula apparently became common knowledge among Indian astronomers and architects (Yano 1986):

 s = h [sin(dec1) - sin(dec2)]/sin(co-latitude)

where s is the distance of the tip of the shadow from the east-west line, h is the hypotenuse of the shadow, and dec1 and dec2 are the respective declinations of the sun at the time in the morning and afternoon when the shadows touch the circle.  


Even on the days of equinox, the effects of the movement of the sun in declination are quite slight, and the use of the equation may have been more within the realm of ritual mathematics than architectural practice. The amount by which the sun changes its declination during the day decreases as the sun moves away from equinox and at solstice the change is zero. For the two month period around solstice, the maximum error in positioning of the east-west line at a latitude of 20o is only 3', and within 10 days of solstice, the maximum error has fallen to 1', and the correction formula is hardly needed. 
Measurements with a gnomon in order to establish the alignment of a city or temple could have been limited to periods around the solstices when the method yielded accurate cardinality.
2. The Cosmic City

The universe is understood to have spread outward from a primordial center into the four cardinal directions forming a square (Kramrisch 1946, 1983; Malville 1991). The geometric structure of the universe, as described in the sixth century A.D. Bṛhat Samhitā, was represented by the vāstu-maṇḍala, usually consisting of 64 or 81squares or padas, which was also the fundamental plan for houses, palaces, and cities. The Bṛhat Samhitā was primarily a treatise on astrology and astronomy, which provided instructions for determining auspicious dates for laying out the foundation maṇḍala of a building or city as well as instructions for its precise orientation to the cardinal directions using shadow casting by gnomons. Major features of the vāstu-maṇḍala are (1) true cardinality, i.e. parallelism to the fundamental directions in the celestial realm, (2) a center, out of which creation has emerged, (3) mathematical division of interior space into squares or padas, (4) the organization of space according to socio-religious rules, assigning specific padas to gods, kings, and social classes, and (5) a boundary that represents the barrier between internal order and external chaos. 

As organized by the vāstu-maṇḍala, the religiously planned city was meant to be a geometrically exact copy of the macrocosm with its pantheon of gods. The symbolism of the city and temple included the point source of creation, the garbha gṛha (womb chamber) of the temple, the cosmic tree separating heaven and earth, the axis mundi, and the surrounding squares were assigned to 44 Vedic gods, of whom 8 were the all-important protector guardians of the cardinal points. The royal palace was to be constructed on one-ninth the total town area to the north of the center. A few of India’s ancient cities have achieved the ideal of the vāstu-maṇḍala in their design, such as the excavated sites of Sisupalgarh near Bhubaneswar and Vaisali in North Bihar (Chakrabarti 1997; Krishna Deva 2000; Joshi 2000). Often the ideal vāstu-maṇḍala was compromised by local topography, as, for instance, the construction of the city on the irregular banks of a river such as Pataliputra (modern Patna) on the Gaṅgā and Ujjain on the Sipra (Krishna Deva 2000). Furthermore, prominent geographic features often created symbolic forces that drew the orientation of structures toward them and away from cardinality. In the case of the great city of Vijayanagara natural features of its dramatic landscape such as hills, caves, and river played major roles in its organization (Fritz 1984; Fritz and Michell 1991). The most powerful organizing feature of the city was the precise north-south axis that cuts through the center of the Royal Center and passes over the local manifestation of the cosmic mountain, Matanga Hill (Malville 1994 a,b; Malville 2000)
3. The Cosmos of the Hindu Temple

The Hindu temple can be used as a mnemonic for a wide range of cosmological concepts of India. Manifesting the parallelism between microcosm and macrocosm, it contains in its center the chaos out of which the universe emerged. Spreading outward along cardinal and inter-cardinal directions, the stones of the temple are the cosmos into which the universe has transformed itself. The temple is set upon the vāstu-puruṣa-maṇḍala, the geometric yantra symbolizing the sacrifice and dismemberment of Cosmic Man, Puruṣa, and the re-establishment of cosmic order. The idea of primordial chaos, which is structured into the center of the temple, is found in many of the cosmological mythologies of the sub-continent and is a well established feature of the early universe. Creation through disruption of equilibrium, expansion of space-time, and separation of parts are shared concepts of myth and modern cosmology. 

The living Indian temple is both a model of cosmos carved in stone and a participatory cosmology. The devotee who enters the temple can travel backward in time by moving from the world of the present, which lies beyond the temple compound, by moving to its center where space and time are collapsed. At the center of the temple, enshrouded by a darkness pierced by only a few lamps, lies the garbha-gṛha, the “womb chamber” symbolic of the chaos, potentiality, and undifferentiated wholeness out of which the universe emerged (Karmrisch 1946). Spiraling inward in space and backward in time, one proceeds from brightly lighted exterior space or the ordinary world to darkness; the large open spaces of the entrance are replaced by the confined small center; the extravagant richness of carving and decoration turn into the simplicity of the unadorned center. Space is focused like a converging beam of light upon the center, becoming ever more constricted and confined as the garbha-gṛha is approached. It is the center, which provides personal renewal and rebirth, paralleling the renewal and rebirth of the universe, itself 
4. Chaos and Equilibrium:
“In the beginning was darkness swathed in darkness; all this was but unmanifest water” Ṛg Veda 10.129.3

The birth of the universe from primordial chaos is one of the most fundamental creation mythologies of our planet (O’Flaherty 1975).  In Hindu cosmology, the metaphors for chaos are water, darkness, disorder, lawlessness, and potentiality. Chaos in the center of the temple is protected by massive stones, priestly, and doorway guardians. The garbha-gṛha is the cave in the side of the cosmic mountain, Mount Meru, which is the axis mundi, connecting heaven and earth. The cave is the womb out of which the world and life have emerged. The small cubical space of the garbha-gṛha is symbolic of the primordial seed of creation. Chaos, as a source of creation, is thus contained, protected, preserved, and intensified in this dark space. The energy of the cosmic cycle is contained in the temple, and is available each day of the year for the purposes of cleansing, symbolic death and rebirth, and rejuvenation. 
5. Indra and Vṛtra:

The conversion of chaos into cosmos is described in two well-known Hindu myths, the battle of Indra and Vṛtra and the churning of the cosmic ocean. Vṛtra, the Restrainer, held the dark waters of creation tight within his coils and had to be destroyed by Indra in order for the waters of time and creation to flow. The battle between the Aryan war god Indra and his arch enemy Vṛtra, is rich in thermodynamic meaning. The universe was initially imprisoned as dark and unmoving waters held tightly within the coils of Vṛtra. Actualization of potential inherent in the universe was thus prevented: time could not flow and space could not expand. This metaphor addresses one of the great mysteries of existence: what initiated expansion of space-time? As the god of lightning and thunder, Indra slew Vṛtra with his thunderbolt, the vajra. The death of Vṛtra symbolizes the victory of change over stasis, time over eternity, light over darkness, as well as summer over winter. One interpretation of the slaying of Vṛtra is that it is a depiction of the transformation of winter ice into summer waters as the light and heat of the sun destroy the darkness and frozen immobility of winter; the mountain streams that are held fast in winter’s coils are released to flow to the ocean when winter is conquered by the springtime sun.

The initial symmetry, quietude, and perfect balance of the cosmos was broken when the circular coils of Vṛtra were forced open, and, like the escaping contents of a broken pot, the imprisoned waters of time and change were allowed to flow. The sun and moon, locked as embryos in the dark waters, were born with the death of Vṛtra. The transformation from the state of stasis to that of change involved violent activity, disruption of tranquility, and death of the old.
6. Churning of the Cosmic Ocean

Thermodynamic elements abound in the story of the churning of the primordial ocean for the purpose of obtaining amṛta, the elixir of immortality (O'Flaherty, 1975). Primordial equilibrium symbolized by the undifferentiated cosmic ocean was disturbed by the outside agent of the inverted Mt. Mandara used as a churning stick. In a manner similar to that of the patterns of convection in a heated pot of water, structures hidden in the water were evoked. The cooperation of all aspects of creation was needed for such transformation of chaos: asuras, devas, Viṣṇnu who as the cosmic tortoise provided support for Mt. Mandara, Śiva who drank the poison which emerged before the amṛta, the cosmic mountain, and the cosmic serpent, Vasuki. The transformation of equilibrium required extraordinary actions, and the inversion of the cosmic mountain seems to symbolize that ordinary, traditional action was inadequate for such an endeavor. Ordinary actions are inadequate as the stable system may have powerful self-maintaining cycles within it, which protect it against perturbations. The old standards and ordinary behavior were inverted: Mt. Mandara was converted into a stirring stick, the asuras and devas cooperated, and the serpent as the churning rope became the agent for change rather than the traditional agent for eternity and stasis. The consequences of the churning were violent: fire, loud noises, upsetting of nature, death of many creatures. Polar opposites emerged, like matter and anti-matter, from the waters: poison and amṛta; all beings and the gods were protected from the poison by Śiva who acquired a blue throat while drinking it. Also out of the disrupted equilibrium of the ocean emerged the sun and moon.

7. Rescue of Earth from the Waters


The story of the rescue of Mother Earth from the waters involves one of the 10 incarnations of Viṣṇu as the boar and is a member of the world-wide class of earth diver creation myths (Long, 1963; Taittirīya Saṃhita, Viṣṇu Purāṇa: O'Flaherty, 1975). In each of these stories, a creature dives to the bottom of the ocean to retrieve mud which, when brought to the surface, grows to become the planet on which we live. In one version of the Hindu story, there is a violent battle between the cosmic boar and the demon of the waters who, like Vṛtra, has held the earth prisoner, preventing thereby the flow of time. The recurrent symbols of creation in these Hindu myths are again present: formless, rich, and fertile primeval material locked in the eternal, changeless dark waters is released only after a violent struggle. Another important aspect of this myth involves Viṣṇu in his role as expander and extender. After bringing Earth to the surface of the waters, he spreads her out into a flat disk so that, like a lotus leaf, Earth can float on the waters and not sink back to the oblivion of the dark waters and the death of equilibrium. In the astronomical universe, it is the continuing expansion of space-time which causes departures from equilibrium and prevents structures from sinking back into equilibrium.

8. Primordial Incest


The stories associated with Prajāpati and his daughter, Rohiṇī, form a highly complex collection of symbols involving both sexual and astronomical allusions (Kramrisch, 1981). Back in the timelessness which existed before the creation of our world, the “first created”, Prajāpati, desired a second. Instead of a wife he acquired a daughter with whom he sexually united. The on-looking gods were so outraged by such an unthinkable violation of a fundamental law of nature that they created Rudra, the archer, to prevent and punish the incest of Prajāpati. The arrow shot by Rudra struck Prajāpati, too late, causing him to withdraw from his daughter and spill his seed on the ground. From such an unlikely sequence of actions human life sprang from the impregnated soil.
“Meant to prevent the act, the flowing of the seed, the shot failed to prevent its consequences.  Had the timing been perfect, the flying arrow of Rudra would have prevented the coming into existence of life (Kramrisch, 1981: 26). Meant to prevent the act, the flowing of the seed, the shot failed to prevent its consequences. The failure in timing at the dawn of the world was due to time itself, for the latter had not set in as yet; it was just about to begin. The transition from an integer without dimension of space and time into existence is a danger zone between eternity and the passing moment... Had the timing been perfect, the flying arrow of Rudra would have prevented the coming into existence of man and the flowing down on the earth of the substance of the Uncreate.” (Kramrisch, 1981: 26).


The sequence of events can be described in thermodynamic terms as follows. Primordial equilibrium contains within itself processes which may become unstable and grow out of control; the result can be a destruction of the old system and the production of something entirely new. The system has self-maintaining processes built into it designed to prevent such destruction of equilibrium and stability. Incest as a violation of equilibrium was present in the original plenum of creation. In order to prevent change, a negative feedback loop was created in the form of Rudra to suppress the perturbation. Ironically, the consequence of Rudra's action was the opposite of the original intent. The incestuous act was not punished in a manner such that the original equilibrium could continue, but, quite the contrary, the initial instability grew, life on the earth appeared, and the unchanging primordial state was replaced by time and change.


The Prajāpati myth may have astronomical implications concerning a very early discovery of the precession of the equinoxes. Between 4500 B.C. and 3500 B.C. at the time of vernal equinox the constellation which we know as Orion rose heliacally just ahead of the sun. Prajāpati was identified with that constellation (Tilak, 1955; Kramrisch, 1982). Prajāpati was also the year (Śatapatha Brāhmaṇa 3.2.2.4) who, exhausted from his labors, needs to start afresh at the time of the vernal equinox. The rejuvenation and rebuilding of Prajāpati, the year, was accomplished symbolically by the construction of the Vedic altar, the bricks of which symbolized the days and seasons of the year. The death of Prajāpati, the old year, was necessary for the continuation of the annual cycle of vegetative life. The symbolism of Orion-Prajāpati rising heliacally on the morning of the vernal equinox may have had great ritualistic significance, announcing by its presence in the equinoctial dawn the time for the rebuilding of the sacrificial altar and the rejuvenation of the exhausted year. 

For over a millennium, following 4500 B.C., the constellation of Orion-Prajāpati had provided that announcement. But around 3000 B.C. Prajāpati no longer have appeared briefly in the ruddy dawn of vernal equinox, having been replaced due to precession by his daughter, Rohiṇī, the red star Aldebaran, the eye of the modern constellation of Taurus the Bull.  The shock of this change in the make-up of the heavens may have been considerable. No longer was the start of the year announced by the heliacal rising of the grouping of stars which had symbolized the year; no longer was there a synchronization of the heavens with terrestrial phenomena and human affairs; no longer could the heavens be viewed as eternal and unchanging. The astronomical language which is used to describe this event is extraordinary in its allusion to the forbidden act of incest. Prajāpati as the beginning of the year had moved into Rohiṇī due to the process of precession. 

A complex variation on the Rudra-Prajāpati-Rohiṇī myth is the story of Dakṣa, the antagonistic and jealous father-in-law of Śiva. The wife of Śiva, Satī, was the first born daughter of Dakṣa. He had twenty-seven other daughters who had been given to the moon in marriage who are the Nakṣatras, the asterisms through which the moon passes each month in his journey along the sky. Dakṣa performed a great sacrifice but did not invite Śiva nor did he reserve a portion of the sacrifice for Śiva. Dakṣa's jealousy toward Śiva at one level of the myth may symbolize the desire to preserve primordial equilibrium. Satī reproached her father for not having invited her husband. In anger and shame she committed suicide by throwing herself into the sacrificial fire ignited by her father. Śiva, outraged at the consequence of Dakṣa's insult, came in the form of Vīrabhadra, a fierce manifestation of Śiva. He cut off Dakṣa's head with a sacrificial knife, and replaced it with the head of a ram. Vīrabhadra picked up the corpse of his wife and performed a wild and agonized dance with it over the face of the earth. In his dance, his arms flailing to the far reaches of the universe, the stars were scattered by the sweep of his hair. Fearing that the wild dance, the Tāṇḍava, would destroy the earth, Viṣṇu cut the body of Satī into pieces, and where each piece of flesh dropped to earth a shrine was built (Devībhīgavata Purāṇa: O'Flaherty, 1975). Here again, we encounter the use of horrible and unthinkable mythic deeds to dramatize the consequence of the disruption of cosmic equilibrium and consequent creation in the form of the establishment of shrines and temples across the land. 

9. The Waters and Fires of Chaos


Though structureless themselves, water and fire are infinitely creative (Eliade, 1967).  Everything which possesses form has separated itself from water. The gods of chaos must be sacrificed in order to life to appear. When form emerges beyond water there is a dying of potentiality, and form becomes subject to limitation by the laws of time, change, and decay. 

In the temple tank, fed by deep underground springs, lie the dark and murky waters of chaos, reinforcing the meaning contained in the dark sanctum of the temple. Water is a transformational symbol, both life-giving and life-threatening, the source of vitality and creation as well as the agent for destruction. The waters of the pralaya, the cosmic flood at the end of time, provide the source for new creation and new birth. Life is born out of these dark, destroying waters which periodically sweep the earth. 

In the city of Vārāṇasī, also known as Kāśī, one finds the intensified symbols of water and fire (Eck 1983). In the center of Kāśī in the Viśvanātha Temple is the Jyothir liṅga, the great pillar of fire connecting heaven and earth. Near the center is the Maṇikarṇikā kuṇḍ, the place of the very first dawn of the world at the beginning of time. In an interesting twist, the kuṇḍ associates water in the form of sweat with the act of creation. The kuṇḍ was excavated by Viṣṇu using his discus and filled by his sweat before he created the world. Viṣṇu symbolizes the activity, expanding power, and movement of the sun as it traverses the sky with great strides. The discus, which is carried in one of his hands, is a sun symbol (Begley, 1973). Glowing brilliantly, yet terribly dangerous, it is called sudarśana, `beauteous sight'. The chaos of the earth has thus been disturbed by the sun disc. The water so necessary for creation has come from god himself. Maṇikarṇikā is also identified by local tradition with the jeweled earring of Satī, fallen to the ground while Śiva was performing his dance after her death by fire. 

A central theme of Hindu cosmology is the homology of universe and human body, i.e., the body is a microcosm, a model both of the universe but also for the universe. The universe is the dismembered body of Prajāpati and Puruṣa, the Cosmic Man. It is a complex cosmological homology as, in this view, the human body is both a description of how the universe behaves and a model for the universe, i. e., how it should behave. The significance of these `of' and `for' models in cultural symbols has been explored extensively by Geertz (1973). The equality between the sun and the ātman which lives in everyone's heart is one such homology. Another homology, suggested by Parry (1981), relates the process of creation and destruction of the universe to the constant stream of sacrificial cremations staged at the Maṇikarṇikā ghāt. Parry argues that the human body has been so 'cosmicized' in India that the cyclic movement of the entire universe relies upon the unceasing human acts of cremation at Maṇikarṇikā.


The Hindu temple with chaos in its center is surrounded on all sides by the chaos of the profane world; the walls of the temple serve as ramparts against the threatening flood of chaos. Such a flood of chaos can be creative as well as destructive. The devastating flood may be followed by a creative flood as described in the myth of the temple town of Kumbakoṇam: 
When the time of the universal deluge drew near, Brahmā came to Śiva and said, 'Once the world has been destroyed how will I be able to create it anew?' Śiva instructed him to mix earth with amṛta, fashion a golden pot, and put the Vedas and other scriptures into the pot along with the Seed of Creation. Brahmā made the pot and decorated it with leaves, and, when the flood began to rise, he put the pot in a net bag and sent if off on the waters. Pushed by the wind and waves, the pot floated southwards; the leaves fell off and became holy shrines, and the pot came to rest at a spot proclaimed sacred by a heavenly voice... Śiva took the form of a hunter and shot an arrow, which hit the pot and let loose a flood of amṛta. When the waters of the deluge receded, Brahmā fashioned a liṅga from earth mixed with amṛta, and Siva merged into the lingam in the presence of the gods (Shulman, 1980).


Creation thus follows the flood of amṛta. The creative flood flows because Śiva has broken the restraining pot. Creation thus results from the violent disruption of equilibrium. He repeated the archetypal act of Indra when he slew Vṛtra with his thunderbolt the vajra and allowed the waters of time and creation to flow. The arrow of Śiva was a shaft of light and time entering the darkness of the watery chaos that existed before creation; the pot was the womb, which releases life.


Other Tamil temple myths echo this theme in which a moving shaft such as a spear plays a crucial role of creation following a flood (Shulman, 1980:73). In over seventy Śaiva temples of Tamil Nadu, the sun penetrates the centre of the shrine at sunrise or sunset on a few days of the year near the equinoxes. There are numerous interpretations of the event celebrated as a Sūrya pūjā. A popular myth is that Sūrya has become afflicted with leprosy and is requesting that Śiva relieve him of the disease. The reference to leprosy may have been associated with an unusually high level of sun spot activity that we know occurred in the 13th century. Another interpretation of the event is that the horizontal shaft of sunlight lighting the Śiva liṅga in the otherwise dark garbha gṛha is symbolic of the first shaft of light that destroyed the darkness of chaos (Malville, 1985, 2005; Malville and Swaminathan 1998).


The temple doorway, through which pass shaft of light, arrow of time, priest, and devotee, contains symbols of chaos and water: the marvelous water creature the makaram with wings of bird, body of crocodile, and snout of elephant, yawns widely on either side. Out of the opened mouth of the makaram flow the forms of creation to be reabsorbed at the end of the world age by the opposite makaram. Intertwined about the doorway are stalks and leaves of water plants and river goddesses. To pass through the doorway from the profane to the sacred world requires transformation which water provides. The priest when he enters the garbha-gṛha experiences a transmutation "promoted by the [water] divinities on the door jambs" (Kramrisch, 1946:313-314). Coomaraswamy (1980) has written extensively and creatively on the symbolism of this “water cosmology” of India. Upon murky waters floats the white lotus, unpolluted by the mud, a symbol of separation of creation from the waters of chaos. Out of the waters it climbs on a stalk which is the axis mundi, connecting primeval mud with the light of the sun. The earth, the sun, or Brahma is carried by the lotus, suspended above chaos, protected from sinking back into oblivion by the lotus-raft. The lotus is also the characteristic symbol of Sūrya, always carried in his hands, expressive of the separation of creation from chaos provided by the light of the sun.

10. Expansion, Separation, and Differentiation


Non-equilibrium in the universe is the consequence of the expansion of outer space. Portions of the universe were thrown out of equilibrium following the Big Bang as the initially homogeneous matter clumped, and hot stars separated from cold space. Expansion is the fundamental dynamic of our universe, constantly forcing matter and energy out of equilibrium and allowing structures to form and complexity to grow. 

Viṣṇu as the expanding dwarf who tricked the demon Bali into giving him all the space he could cover in three steps is an oft-repeated allusion to cosmic expansion (Viṣṇu Purāṇa 2.36.74-86). As an expanding fish, Viṣṇu saved Manu from a return to chaos through the flood (Śatapatha Brāhmaṇa 1.8.1.1-6). When Viṣṇu as the Boar rescued Earth from the bottom of the waters of chaos, he expanded Earth and spread her out, to prevent her from sinking back again into chaos. The infinitely expanding liṅga of fire which confounded Brahmā and Viṣṇu during the darkness before creation as it rose from the cosmic ocean reproduces these resonating symbols of dark waters and expanding form (Zimmer, 1946).

The central tower of the temple, the śikhara, the “mountain peak”, is another axis mundi, which pillars apart heaven and earth and lets creation proceed. In Vedic terms, to separate is to create, and to merge and reabsorb is to dissolve and destroy (O’Flaherty 1975:125). The myth of the triumphant destruction of the triple cities of the demons by Śiva, as Tripurāntaka, again resonates with the insight that to separate is to create, and, conversely, that which causes polar opposites to unite and lose their separate identities is to reverse the course of creation and return to chaos (O'Flaherty, 1975). The triple cities symbolize heaven, earth, and sky and their re-absorption returns the universe to formless equilibrium and chaos.


The symbolism of chariots and wheels is found both in the temple architecture itself and in ratha
festivals. The temple of Konārak has been fashioned into huge chariot of the sun with 24 wheels pulled forward into the east by seven horses (Malville, 1989). The wheel is a pre-eminent symbol of time with stillness at its center, which allows movement and change. It is also a symbol of sustained separation of the earth and the heavens. The wheels of the sun's chariot are supported and separated by the axle tree, which performs the same function as the axis mundi which holds apart the turning wheels of earth and sky. Creation is possible only because of the separation provided by the axle. The wheels are those of Kāla, time, bringing life out of darkness and returning life to darkness and death.


A frequent icon in many temples is that of Kirttimukha, the ‘face of glory’, another image expressive of creation emerging from separation. Kirttimukha represents both the awesome destructive power of Shiva and the creative powers of the cosmos. Creation flows from his open mouth only so long as it is open; once his jaws close, creation ceases. Fortunately, since Kirttimukha lacks a lower jaw, the mouth of creation can never be closed (Kramrisch 1946)

The sacrifice of Puruṣa, Primal Man, contains the three primary cosmological symbols of chaos, separation, and differentiation (Ṛg Veda 10.90.1-16). Primal man represents chaos and infinite potentiality. He must be sacrificed before in order for creation can occur. Like water and fire, chaos and creation, equilibrium and ordered structures are mutually exclusive; once water becomes structured it is no longer water, but it is plants, fish, and people. The strongest image of the sacrifice of Puruṣa is that o£ differentiation of the original parts of primordial chaos. Various parts of the body became the infinite variety of the cosmos: the atmosphere, the heavens and the earth, the creatures of the earth, and the social classes, waters. Prajāpati, also the primal man, “fell apart”, separated and dispersed to become

our cosmos: his semen became sun and heaven; his breath became wind and atmosphere; his

body became food and earth (Śatapatha Brāhmaṇa 7.1.2.1-6).

SYMBOLS OF EXPANSION, SEPARATION AND DIFFERENTIATION

1. Lotus: Separation from mud and water; suspended above chaos

2. Śikhara: Separation of earth and sky; expansion upward

3. Tree: Expansion downward and upward

4. Gopuras: Expand outward and upward from centre

5. Wheels: Separated by axle tree

6. Vishnu as dwarf: Expanded to step across three worlds

7. Viṣṇu as fish: Expanded to save Manu

8. Viṣṇu as boar: Expanded earth to prevent it from sinking into chaos

9. Kirttimukha: Open mouth allows continuing creation
10. Indra: Separates earth and sky by expanding

11. Puruṣa: Separation and differentiation

12. Tripura: Separation of the three worlds

11. Return to Chaos


At the end of a thousand world ages, a day of Brahmā, the world becomes barren of life. Siva scorches the earth with his eye, drying up the oceans and rivers. The earth catches fire and burns until it is as bare as the back of a turtle. Then the rains come and pour water on the earth for a hundred years, converting the earth into a shoreless ocean. At that time, when only the ocean exists, all creation is absorbed and united into Vishnu who sleeps on his bed of coils of Ananta, meaning infinite, in the darkness of cosmic night (Viṣṇu Puraṇa: Dimmitt and van Buitenen, 1983). Over and over, this sequence is repeated without end. Life appears and vanishes as passing days and nights. As in the story of the cities of Tripura which were destroyed when they are brought together by the arrow of Siva, union and absorption mean equilibrium and death. 

Hindu Cosmochronology 

(Dimmitt and van Buitenen 1978; O’Flaherty 1975)
	Yuga
	Duration (years)

	Kṛta
	1,728,000

	Tretā
	1,296,000

	Devāpara
	864,000

	Kali
	432,000

	 1 Mahāyuga: breath of Brahma
	4,320,000

	1 Kalpa: day of Brahma
	4,320,000,000



Our astrophysical understanding of the end of the universe involves death by fire in the collapse of space into a cosmic black hole or death by cold of unlimited expansion. In death by expansion, gravitational collapse may well dominate as stars eventually fall into black holes in the centers of galaxies and the universe becomes a dark and cold system of galactic black holes, silently and darkly revolving one around the other. Even black holes are subject to change, and matter and energy will evaporate from them over immense stretches of time in the form of Hawking radiation, to produce a return to chaos in the form of a vast photon ocean of thin, cold light.
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