The Babylonian Enuma Elish is known to be the oldest written myth of creation and its main object is to tell a story about the God Marduk, whom the Babylonians associated with the planet Jupiter. Although pre-modern cultures expressed myth through epic narratives, it can also be shown that modern cosmogony is not free from myth and one such example can be found in the Grand Tack hypothesis. 
What is myth? There are a variety of definitions of myth that either address their origin, subject, function, or all of them.[footnoteRef:1] Joseph Campbell, in his book The Hero’s Journey, defines that ‘mythology is an organization of symbolic narratives and images that are metaphoric of possibilities of human experiences and fulfillment of a given society at a given time’.[footnoteRef:2] The main purpose of this essay is to explore the myths with respect to this particular Campbell’s definition, because it allows for the exploration of the socio-cultural functions of myth as a representation of human experiences and fulfillments.  [1:  Robert Seagal, Jung in Mythology, (Princeton University Presss,1998), Introduction]  [2:  Kenneth L. Golden, Uses of Comparative Mythology, (Garland Publishing, 1992), p.249] 

The Enuma Elish
The Enuma Elish was a poem composed by Babylon priests somewhere around 1800 BCE, during King Hammurabi’s rulership.[footnoteRef:3] Babylon was located in the Ancient Mesopotamia, or the land between two rivers, a long stretch of land situated between the rivers Euphrates and Tigris, surrounded by deserts and bounded southeast by the Persian Gulf, where the rivers united [footnoteRef:4] .  [3:  Alexander Heidel, The Genesis of Babylonia, (The University of Chicago Press, 1952), p. 14]  [4:  Encyclopedia Britannica, ‘Tigris-Euphrates River’,< https://www.britannica.com/place/Tigris-Euphrates-river-system> [accessed 3 May 2019)] 

Heidel says that the poem the ‘is based on Sumerian cosmology’.[footnoteRef:5] He is right the poem starts with the Sumerians, but the first part of the poem is not about Cosmology. The gods of the poem represent forces of nature of their habitat in general, and I will provide a few examples to support my conclusion.  [5:  Heidel, p.12] 

For the purpose of this paper, I will the poem into two parts: one that accounts for how Marduk came into being, and another that tells the story of how Marduk organized the sky. 
The poem first narrates the geological history that led to the birth of Marduk. In the beginning there was Apsu the primordial, Tiamat and Mumu. Then it came Lahmu and Lahamu, the first one that had a name.[footnoteRef:6]  [6:  Heidel, p.18] 

It is thought that there existed an estuary in Sumer;[footnoteRef:7] and the poem appears to be describing the characteristics of an estuary. In an estuary, when an abrupt salt water front comes into the mouth of the river, the denser salt water invades the fresh water body from bellow and runs along with the river. One of the challenges faced by estuaries comes from suspended river mud, which sinks upon meeting the salt front and accumulates, making the estuary muddier and shallower. At the intersection of the salt water and river water, swirling waters are formed.[footnoteRef:8] The characteristics of the estuary then, suggests that Tiamat, the villain of the story, represents salt water intrusion, and Apsu, the river water that runs above the salt water. According to Jacobsen, Lahmu and Lahamu mean silt, and this seems to be a close approximation to what they mean.[footnoteRef:9] Although I could not find Lahamu and Lahmu in the Sumerian Cosmology, the gods appear to represent the products of the Euphrates and the Tigris. Silt and mud, then, are the product of the rivers that these gods represent. In addition to the existence of the estuary and its characteristics, another reference in the poem supports the idea that they were the two rivers. The poem mentions that ‘the divine brothers bothered the inner parts of Tiamat’, and that ‘They took counsel about the matter concerning the gods, their first-born.’[footnoteRef:10] Furthermore, the poem says that the divine brothers were ‘Moving and running about in the divine abode;’[footnoteRef:11] that is, the rivers ran into the estuary, which was their divine abode. Mummu appears to represent the swirling waters that form when the salt water and sweet water mix.[footnoteRef:12] In addition to be a product of salt water and sweet water in an estuary, this idea can be substantiated in the citation: ‘Mummu embraced his (Apsu’s) neck’;[footnoteRef:13] this implies that Mummu encircles the sweet water. This first set of gods seem to be giving an account of the gods habitat. [7:  For the existence of the estuary:
<https://www.britannica.com/place/Tigris-Euphrates-river-system> [accessed 3 May 2019]
  For an article that contests it:
Juris Zaris, ‘The Early Settlement of Southern Mesopotamia: A Review of Recent Historical, Geological, and Archaeological Research.’, Journal of the American Oriental Society, 112 no.1 (1992), pp. 55-77]  [8:  By W. Rockwell Geyer, 'Where the rivers meet', Oceanus Magazine (2004), <https://www.whoi.edu/oceanus/feature/where-the-rivers-meet-the-sea/> [accessed 3 April 2019]]  [9:  For Jacobsen interpretation:
  H. H.A Frankfort, Thorkild Jacobson and William Irwin, The Intellectual Adventure of Ancient Man, (University of Chicago Press, 1946), p. 170
  For an alternative interpretation:
  W. G.  Lambert, ‘The Pair Laḫmu—Laḫamu in Cosmology.’, Orientalia, vol. 54, no. 1/2 (1985), pp. 189–202]  [10:  Heidel, pp.18-19]  [11:  Heidel, p.19]  [12:  For other interpretations, see: 
Alexander Heidel, ‘The Meaning of Mummu in Akkadian Literature.’, Journal of Near Eastern Studies, 7 no. 2 (1948), pp. 98-105, ]  [13:  Heidel, p. 20] 


The gods that come after Lahmu and Lahamu are Anshar and Kishar, who I could not find in the Sumerian Cosmology either. However, the next god, Anu, is An in the Sumerian Cosmology, the heaven-god.[footnoteRef:14] The poem says that Anu is a rival of his fathers, although Anu is like Anshar. Later, on the battle of Marduk, Anshar plays the role of a mediator who initially tells the gods what to do.[footnoteRef:15]  [14:  Samuel Noah Kramer, The Sumerians, (University of Chicago Press, 1963), p.118]  [15:  Heidel, pp. 27-30] 

Next, Nudimmudi, also known as Ea and Enki, comes into the poem. He was the first-born of Anu. Enki was part of the four most important gods of the Sumerians,[footnoteRef:16] and in the poem, he is one of the greatest gods as well; he was the god of water, and the lord of Apsu.[footnoteRef:17] Ea becomes a hero when he confronts Apsu who was planning to kill the noisy gods.[footnoteRef:18] Ea made a magical circle, puts Apsu to sleep with the recitation of a spell, and then slays Apsu. Ea then establishes his dwelling place, which he called Apsu.[footnoteRef:19]  [16:  Kramer, p. 118]  [17:  Heidel, p. 20]  [18:  Heidel, pp. 18,19]  [19:  Heidel, pp. 20,21] 

I suspect that this new Apsu, was no longer in Sumer because ‘Mummu, he (Ea) seized for himself’, which means that there were not more swirling waters, if my interpretation of Mummu is correct. Because Ea makes a circle, and ‘He made and established against it a magical circle for all’, this suggests that the new Apsu is more like a lake and the reference to all implies that the salt water ocean is also gone, and that the rivers are no longer there to make noise. Apsu seems to mean calm sweet water, a place where the sky can be clearly reflected. This is because Ea, in addition to be the lord of Apsu, is also the one who executes the orders of Enlil, the sky god.[footnoteRef:20] And Ea was the creative god who devised the natural and cultural phenomena fundamental to civilizations.[footnoteRef:21] [20:  Kramer, pp. 118,119, 122]  [21:  Kramer, pp 121-123] 

Ea and Damkina’s son was Marduk, who was ‘born within Apsu’ and he was the wisest of all Gods.[footnoteRef:22] Because Marduk’s winds bothered Tiamat, the defeated gods conspired and succeeded in convincing Tiamat to engage on a war to avenge Apsu. Tiamat exalted Kingu and gave him command of the battle. Tiamat and Marduk then fought in a combat where Tiamat was killed. With the help of Ea, mankind is then made from the blood of Kingu, to serve the gods.[footnoteRef:23] [22:  Heidel, p. 21]  [23:  Heidel, pp. 6-10] 

In the second part of the poem, Marduk organizes the sky and defines a place for the great gods to occupy. 
Marduk first creates the day sky, the horizon and the meridian, the great structure called the Eshara, opposite of Apsu, and there he caused An, Enlil and Ea to inhabit.[footnoteRef:24] [24:  Heidel, pp. 42,43] 

Marduk then organizes the night sky, the stars, and creates the zodiac where he appears to introduce aspects of the Sumerian calendar. The Sumerian day was divided into 2 parts of 12 hours that went from sunset to sunrise; the night was divided into three watches of 4 hours each. [footnoteRef:25] This seems to be the basis for the horoscope created by Marduk: [25:  Kramer, p. 41] 

1) The stations of the gods are the stars, which are the signs of the zodiac. The epic first says, ‘He created the stations of the great gods’, and then it says, ‘the stars their likeness, the signs of the zodiac, he set up’.[footnoteRef:26] [26:  Heidel, p. 44] 

2) The poem says ‘For each of the twelve months, he sets up three constellations’, which means that for each year he assigned three stars. The poem also says, ‘After he had defined the days of the year’. But each day means night, since it also says that he appointed the moon ‘to make known as days.’[footnoteRef:27] [27:  Heidel, p. 44] 

3) They night, the zodiac were divided between Enlil, Ea and the Moon. The poem says that in the zenith, he made the moon shine forth, and on each side of the Moon, he created that stations Enlil and Ea. At the end of the stations of Enlil and Ea, he created the station of Nibiru; since the station of Nibiru was locked on the left and right, Nibiru seems to be a gated passage between heaven and Earth.[footnoteRef:28] [28:  Heidel, pp. 44,59] 

4) Marduk does not create a station for him. However, one of his 50 names are Enlil and Ea.[footnoteRef:29] [29:  Heidel, p.59] 

5) In the night sky, the Moon substitutes An.
The poem was recited during Babylon’s New Year Celebration and ‘was intended as a magical aid in Marduk’s deliverance from imprisonment’.[footnoteRef:30] It is not clear, however, how Marduk became associated with the planet Jupiter. In the Mesopotamia, as far back as 3000 BCE, that the Sun, the Moon, and five planets, had already been assigned a deity.[footnoteRef:31] The poem says that Marduk had an enticing figure that flashed the look of his eyes and he was clothed with the rays of ten gods;[footnoteRef:32] this suggests that Marduk is a star. Mesopotamian astrologers observed the appearance and disappearance of a planet from the sky and its luster, that is, how weak and how strong the planet was. The strong appearance was a good omen. But weather it was good for the kingdom or for the enemy, it dependent on what month it appeared. Different kingdoms, of the east, west, north, or south were assigned to each of three groups of months and thus, the direction must have mattered. For example, the first, fifth and ninth represented the south, and were assigned to Akkad, in Babylon. If Jupiter was strong on a particular month, or in a particular direction, the omen was applied. [footnoteRef:33] Therefore, at that time, the evidence they seem to have about Jupiter’s power was its luster together with the observed pattern of power in the region. [30:  Heidel, p.16]  [31:  Nicholas Campion, ‘A History of Western Astrology II’, ]  [32:  Heidel, pp. 21,22]  [33:  Jastrow Morris Jr, ’Aspects of religious belief and practice in Babylonia and Assyria’, (G.P. Putnam’s Son, 191), p. 222 ] 

Masse reports many cosmic impacts around 1800 BCE, and he also suggests that the dragon-like creature of Marduk, suggests a post-perihelion comet.[footnoteRef:34] Masse theorizes that myths reflect the interpretation of meteorological events by cultural specialists.[footnoteRef:35] Based on this information from Masse and from the Babylonian astrological practices, the fact that Marduk was thought be imprisoned, to me, suggests that Jupiter might have suffered an impact from a comet, which may have affected its luster.  [34:  W. Bruce Masse,  ‘Earth, Air, Fire, and Water: The Archaeology of Bronze Age Cosmic Catastrophes’, pp. 53,61 <http://articles.adsabs.harvard.edu/cgi-bin/nph-iarticle_query?bibcode=1998ncdb.conf...53M&db_key=AST&page_ind=0&plate_select=NO&data_type=GIF&type=SCREEN_GIF&classic=YES> [Accessed 5 April 2019]]  [35: W. Bruce Masse, Elizabeth Wayland Barber, Luigi Piccardi and Paul T. Barber, ‘Exploring the nature of myth and its role in science’, Geological Society London Special Publications, 273(1):9-28,  p.17
DOI: 10.1144/GSL.SP.2007.273.01.02] 

In the poem, the gods, the forces of nature, are alive - the gods rest, sleep, they have children, they are born, they feel joy, they feel rage, they cry, they ponder, they have eyes and a mouth, they have assemblies - the metaphors that map human emotions and all other human features to the gods. The poem  also shows the Babylonian wisdom in telling the history of their habit and about the fruits they gave to cultures.
The Grand Tack Hypothesis
Our Solar System is unique in our Galaxy because, amongst different reasons, our planets have longer rotations periods, and planets of the size of terrestrial planets are rare. Batygin and Lauglin proposed that its uniqueness is due to Jupiter. In particular, they proposed the Grand-Tack hypothesis, whereby Jupiter moved inwards and then outwards during the early formation of Solar System and started a collision cascade that made the planets smaller. The hypothesis is based on the standard model for the formation of terrestrial planets and on cosmochemical evidence of astrophysical processes that show that the terrestrial planets formed much later than the fundamental planetary building blocks, or planetesimals. This implies that the terrestrial planets are second-generation planets, that formed after the short-period planets were formed. That is, it was Jupiter’s migration that sculpted that inner solar system by destroying the first-general planets whose debris coalesced and formed Earth and Earth-like rocky planets.[footnoteRef:36]The Grand Tack model of formation of inner planets also helps explaining the small size of Mars, the presence of water in our planet, and the existence of two classes of asteroids in the Asteroid Belt.[footnoteRef:37]  [36:  https://www.pnas.org/content/112/14/4189]  [37:  https://www.pnas.org/content/112/14/4214?ijkey=d410306b8ddab70e69ad815948f9df55579ae1f0&keytype2=tf_ipsecsha] 

[bookmark: _Hlk7285203]The Grand Tack Hypothesis, as stated by scientists in research publications, may not show myth; it is the narration combined with the metaphors of the cosmological vernacular that express myth.  The modern cosmological narrative may be secular, but for Eliade and Jung, myths ‘can be secular as well as religious.[footnoteRef:38] The blog titled ‘Mysteries of the Asteroid Belt’, of NASA astronomer Dr. Björn J.R. Davidsson, narrates the formation of planetesimals and includes the Grand Tack. Dr. Björn clarifies that scientific hypothesis is developed through well-known physics and established methods, that it is supported by mathematical calculations that solve the N-problem through powerful computers. Furthermore, he explains how three minerals, found in asteroids, provide scientific evidence for their findings: the CAI is their time reference, and it was formed when the Solar Nebula was still very hot; and the pair of olivine agglomerates AOA and AO, that were formed at lower temperature. He also narrates the progression of the minerals to planetesimals and the role of Jupiter on their current disposition;[footnoteRef:39] and his narration, he uses the following metaphors: ‘The planetesimals that formed to within one million years after CAI’, ‘the population is dynamically hot’, ‘ Vesta itself is the parent body’, ‘embryos in the asteroid belt‘, ’Jupiter had grown big enough’ , ‘Solar System science is alive’, ‘beast like Jupiter’, ‘Jupiter plows through’, ‘Jupiter visits the asteroid belt personally’. As a group, the words ‘population’, ‘parent’, ‘embryo’, ‘growth’ and ‘alive’, are ordinarily known to designate biological experiences, and in this biological context, the usage of the expression ‘after CAI’ to reference the formation of a mineral conglomerate, constitute the personification of the mineral because it becomes associated with a biological event, birth.  [38:  Segal, p. 35]  [39:  https://thehistoryofthesolarsystem.wordpress.com/2014/03/09/mysteries-of-the-asteroid-belt/] 

[bookmark: _Hlk7455996]The characterization of the Grand Tack as a myth will follow. Two important characteristics of myths, found in Campbell’s definition, are: they are narratives and they repeat again and again;[footnoteRef:40] they are metaphors of the human experience.[footnoteRef:41] The temporal dimension is used to differentiate between narrative and non-narrative types of text;[footnoteRef:42] this implies that the account of celestial events using the CAI as a time reference lends to narration, even if camouflaged through scientific language. Dr Michael F Dahlstrom, states that ‘narrative cognition is thought to represent the default mode of human thought, proving structure to reality and serving as the underlying foundation for memory’.[footnoteRef:43] A memory function is implied in the recurrence of myths, that remembers it and repeats it, perhaps related to Jung’s collective consciousness.[footnoteRef:44] Recurrence is also a feature of the current standard model of the formation of terrestrial planets that starts in the protoplanetary disk. A simplification of the model follows: ‘1) Two solid particles collide; 2) At least one solid body with more mass then the two predecessors arise; 3) Start over from step 1’. This process begins with small dust particles and continues until planets are built.[footnoteRef:45] Indeed, the narration of the model animates this mechanistic process. The animation of the model proceeds with the metaphors. Research on the origin and meaning of metaphors is rich and conflicting, but philosopher Donald Davidsson proposes a simple and applicable theory: ‘metaphors mean what the words, in their most literal interpretation, mean, and nothing more.‘[footnoteRef:46] This implies that cosmologists may mean of what they saying, that consciously or unconsciously, they see their cosmological subjects in the same way they see their biological selves. Indeed, The  metaphors and the model then, seem to be waiting to give the rhythm of life to the planetesimals through a narrative: they were born (as minerals) and they grew, one merged with another (they collided), they became parents and generated (at least one big) planetesimal, and after generations, they became planets. The Grand Tack completes the story: the first generation planets were killed by Jupiter but they are now being resurrect as ‘living’ minerals again; notably, the latter seems to have happened with the help of the all benevolent and mighty science, that allows cosmologists to look into the past by measuring the experiences of the minerals. [40:  Water Burkert, Home Necans: The Anthropology of Ancient  Greek Sacrificial Ritual and Myth, p.32 (University of California Press, London, England, 1983), p.32
]  [41:  Campbell]  [42:  http://www.lhn.uni-hamburg.de/node/106.html]  [43:  https://www.pnas.org/content/111/Supplement_4/13614]  [44:  ]  [45:  http://adsbit.harvard.edu//full/2003ESASP.539..151W/0000151.000.html]  [46:  Davidson, Donald. "What Metaphors Mean." Critical Inquiry 5, no. 1 (1978): 31-47. http://www.jstor.org.ezproxy.uwtsd.ac.uk/stable/1342976. P.32] 

Solar system science is alive? This is myth making in disguise - the disguise that happened because myth was broken into pieces. In modern days, the word myth is seeing with disdain;’[footnoteRef:47] but in the past it has had other connotations. For the Greeks, there was first ‘logos’ words, which were more woman-like; and ‘mythos’ words, which were more manly. At some point-in-time, logos denoted falsehood, and myth, truth; but still, they were just different ways of expressing the words. As their meaning entwined and it became difficult to discern them, it prompted Plato to distinguish both, and in doing so, he borrowed from the sophists the concept of logos as a more reasonable speech. Plato came up with two types of logoi, one that was true, or logos; and another that was false, or mythos, which also had some truth in it.[footnoteRef:48] And this is the root of the modern antagonism between myth and logos, myth and science. As for metaphors, Aristotle concluded that ‘metaphors should be transferred from things that are related but not obviously so’.[footnoteRef:49] Aristotle’s restricted approval of the skill of metaphors pervaded natural sciences and reverberated all the way to modern science. His influence was due to fact that Aristotle was the one who originally established the rules of human philosophical and scientific inquiry, of investigation by observation, of logical and empirical methods.[footnoteRef:50] [47:  Masse 10]  [48:  MYTHOS AND LOGOS Author(s): ROBERT L. FOWLER Source: The Journal of Hellenic Studies, Vol. 131 (2011), pp. 45-66 Published by: The Society for the Promotion of Hellenic Studies Stable URL: https://www.jstor.org/stable/41722132 Accessed: 29-04-2019 02:03 UTC]  [49:  Kirby 546]  [50:  Downey, Glanville. "Aristotle and Modern Science." The Classical World 57, no. 2 (1963): 41-45. doi:10.2307/4345218. P.43] 

But how can cosmology actually observe what happened millions of years ago? Since cosmology can now approximate ‘truth’ using whatever the principles of science allow, modern cosmology is then, the science of cultures that is an acquisition of the culture of science. 
In his book ‘The Life of the Cosmos’, Lee Smolin asks ‘What might it mean to extend science to encompass the whole universe?’[footnoteRef:51] Putting together the title of the book and the question, it means that science is alive and growing. The metaphors of Dr. Björn J.R. Davidsson appears to be commonplace in cosmology, though deceived by logos. [51:  The Life of the Universe] 

Conclusion
Although the Babylonians employed disparate means of discovery, the Enuma Elish and the Grand Tack hypothesis tell a similar story – that is was the planet Jupiter who established the current order of our Solar System. Furthermore, they are similar in that they tell the ‘truth’ that their methods allowed them.
The difference between both myths is clear. Whereas the Babylonian myth focus on the actual observation of nature that was celebrated by mapping nature to living gods, the Grand Talk focus and values are mechanist models, telescopes, computers and debris to which they map to a living science. Solar System science is not alive and the only life that we really know of, so far, is in Earth. 
It may seem amazing that the Babylonians should find out about Jupiter’s power and influence on life, from such simple observations. But then, they actually observed nature and the skies for thousands of years as they passed on through myth. Most importantly, the knowledge they obtained they applied it to build the first civilizations of this earth.
Nowadays science has confirmed what the Babylonians knew, we details that are yet to benefit humankind. We know that Jupiter is the largest and most impressive planet of our Solar System..[footnoteRef:52] We know that Jupiter sculpted and promoted the emergence of the terrestrial planets; we know that Jupiter’s fixing of the planetesimals delivered the required materials for the evolution of live; [footnoteRef:53] and we know that the orbit of Jupiter impacts Earth’s climate.[footnoteRef:54] We also know that Jupiter is not all benevolent: although it has been thought to shield Earth from incoming long comets, it is also known to allow for other celestial bodies to come through;[footnoteRef:55] perhaps randomly, perhaps not.  [52:  Jupiter: The Planet, Satellites and Magnetosphere (edited by Fran Bagenal, Timothy E. Dowling, William B. McKinnon -  introduction)]  [53:  https://www.liebertpub.com/doi/abs/10.1089/ast.2015.1321]  [54:  https://www.pnas.org/content/115/24/6153]  [55:  https://www.liebertpub.com/doi/abs/10.1089/ast.2015.1321] 

The Babylonians learning through mythos reflects their wisdom - their praising of the forces that support life and their power. And like they learned from myths, we can also learn from what the Grand Tack myth is telling us – that the first generation of big planets was already smashed by Jupiter.







