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1
K. Z. Maruf 2220969

‘Are perceptions of the cosmos culturally conditioned?’
word count: 3360

	This essay attempts to contribute to the exploration of whether culture influences cosmology. After a brief treatment of the terms ‘cosmology’ and ‘culture’ to qualify their use, context will be provided for the translators and Geminos himself. Building upon that foundation, examples from Geminos’ work (as translated into English by Evans and Berggren[footnoteRef:1]) will be used to demonstrate that the cosmology intrinsic to his works was shaped by the broader Hellenistic culture area and the particular Hellenistic Stoic cultural context of the first century BCE. [1:  Geminos, James Evans, and J. Lennart Berggren, Geminos's Introduction to the Phenomena : A Translation and Study of a Hellenistic Survey of Astronomy,  (Princeton, NJ: Princeton University Press, 2018).] 


Cosmology and Culture

	Difficulties abound when attempting to draw tight circles around the definitions of terms such as cosmology and culture. Though he did not specify the metric by which he was measuring complexity, Eagleton commented:

“Culture” is said to be one of the two or three most complex words in the English language, and the term which is sometimes considered to be its opposite – nature – is commonly awarded the accolade of being the most complex of all.[footnoteRef:2] [2:  Terry Eagleton, The Idea of Culture,  (Malden, MA: Wiley-Blackwell, 2000), p. 7.] 


In constructing this remark, Eagleton directly addressed the difficulty around the term culture. However, it should be observed that Eagleton has also indirectly addressed a similar difficulty with the term cosmology in the same passage, as nature is a component of that which cosmology addresses. 
Graeber and Wengrow drew upon a broad definition of cosmology, using it to mean ‘a theory of the human condition’ as they relayed ethnically relevant understandings of life in a Basque village.[footnoteRef:3] Augmenting this with Campion’s definition of cosmology, that ‘it deals with the ways in which human beings locate themselves in relation to the cosmos, seen as the totality of everything’[footnoteRef:4] provides the understanding of cosmology which this essay will employ.  [3:  D. Graeber and D. Wengrow, The Dawn of Everything: A New History of Humanity,  (Farrar, Straus and Giroux, 2021), p. 296.]  [4:  Nicholas Campion, Astrology and Cosmology in the Worlds Religions,  (NYU Press, 2012), p. 10.] 

The abstraction of culture is embedded in Campion’s concept of cosmology as well. He elaborated that ‘we can identify different cosmologies, many of which may have common features but that are all the products of their own culture.’[footnoteRef:5] Scholars such as Raymond Williams[footnoteRef:6] and Marshall Sahlins[footnoteRef:7] have defined culture as, among other things, a way of life. Without any dispute as to the accuracy of this broad definition, it is on its own, insufficient for this essay’s analytical intent. Geertz narrowed ‘a way of life’ to the semiotic domain, and defined culture as follows:  [5:  Ibid. p. 5.]  [6:  Raymond Williams, Keywords: A Vocabulary of Culture and Society,  (HarperCollins, 2013), p. 46.]  [7:  Marshall David Sahlins, How "Natives" Think : About Captain Cook, for Example, 1 edn (Chicago: University of Chicago Press, 1995), p. 10.] 


Believing, with Max Weber, that man is an animal suspended in webs of significance he himself has spun, I take culture to be those webs, and the analysis of it to be therefore not an experimental science in search of law but an interpretive one in search of meaning.[footnoteRef:8] [8:  Clifford Geertz, The Interpretation of Cultures, 3 edn (New York: Basic Books, 1973), p. 5.] 


Brown provided an additional refinement to the definition of culture this essay shall adopt, adjoining to Geertz that ‘we can speak of culture in a general sense because human beings in relation, over time, tend to evolve shared styles of web-spinning’[footnoteRef:9] thus clarifying the temporal and spatial aspects that contribute to culture. Graeber and Wengrow recalled the term culture area, meaning ‘localized populations with their own characteristic styles of clothing, cooking and architecture; and no doubt also their own stories about the origin of the universe, rules for the marriage of cousins, and so forth’[footnoteRef:10] which similarly incorporates the vital consideration of proximity in time and space. Finally, it should be made explicit that this definition of culture is not intended to describe a concrete phenomenon occurring in human society, but rather to provide an abstraction that models patterns of webs of significance.  [9:  K.M.C. Brown, Mama Lola: A Vodou Priestess in Brooklyn,  (University of California Press, 2001), p. 14.]  [10:  Graeber and Wengrow, p. 166.] 


James Evans and J. Lennart Berggren

	James Evans is Professor Emeritus of Physics at the University of Puget Sound in Tacoma, USA. He was Director of the Science, Technology, and Society program and remains an editor of the Journal for the History of Astronomy. His research interests include the history of science in ancient Greece and the Enlightenment, the history of physics, and the history of cosmology. J. Lennart Berggren is Professor Emeritus of Mathematics at Simon Fraser University in Burnaby, Canada. His research interests include the history of mathematics in ancient Greece and medieval Islam, as well as the history of scientific instruments such as sundials and astrolabes.

Geminos

	Geminos was the author of Introduction to the Phenomena – an introductory astronomy textbook produced between the years 90-35 BCE in the area we now call the Hellenic Republic.[footnoteRef:11] In modern literature, Geminos is sometimes referred to as Geminos of Rhodes, but this is not based on any extant documentation of where he lived.[footnoteRef:12] Rather, the evidence for this is Geminos’ frequent use of Rhodes as an example location in his work and his potential relationship with Poseidōnios, who taught in the Stoic school of Rhodes.[footnoteRef:13] While this is not conclusive evidence, Evans and Berggren agreed that ‘this is not an unreasonable position to take, since no convincing evidence exists for placing him [Geminos] elsewhere.’[footnoteRef:14] [11:  Geminos, Evans, and Berggren, p. 19.]  [12:  Ibid. p. 15.]  [13:  The Cambridge Companion to the Stoics,  (Cambridge: Cambridge University Press, 2003), p. 26.]  [14:  Geminos, Evans, and Berggren, p. 16.] 

	‘Geminos is usually considered to have been a Stoic’ and as previously mentioned, is often believed to have been a student of Poseidōnios. Poseidōnios was of the Athenian Stoic school’s last generation and was considered Panaetius’ most distinguished pupil. However, Poseidōnios ‘never became head of the Athenian school but taught in Rhodes.’[footnoteRef:15] Sedley elaborates:  [15:  The Cambridge Companion to the Stoics, pp. 26-29.] 


Since Rhodes was Panaetius’ but not Posidonius’ native city, it is a reasonable guess that Panaetius – reported to have retained his Rhodian citizenship and even his family’s priesthood in the Rhodian town of Lindos, and to have refused the offer of Athenian naturalisation – had himself already been fostering the Stoic school there in absentia, especially if (as may be conjectured) he owned property in or around the city. To all appearances, this Rhodian school in effect now eclipsed or even replaced the Athenian one.[footnoteRef:16]  [16:  Ibid. p. 26.] 


Evans and Berggren provided two categories of evidence from the available literature in support of these claims. The first related to the intellectual artifacts of Poseidōnios’ work in Geminos’ work. The second used the calculated date of 77 BCE as the approximate time of production for his Introduction to the Phenomena[footnoteRef:17] to demonstrate the feasibility of Geminos being a student of Poseidōnios. As the date calculation is the simpler of the two areas of evidence, it shall be examined first.  [17:  Geminos, Evans, and Berggren, pp. 18-19, 23.] 

	Based on commentary from Plutarch[footnoteRef:18], Pétau[footnoteRef:19] calculated the date of Geminos’ composition as 77 BCE. Evans and Berggren attempted to increase the likelihood of accuracy by reducing the precision of this calculation. In consideration of the lack of specificity in Geminos’ text (such as whether the month in question is 28 or 31 days long), they concluded that incorporating a reasonable margin of error resulted in the date of composition for the Introduction to the Phenomena feasibly positioned between 90-35 BCE.[footnoteRef:20] Finally, Evans and Berggren noted that: [18:  Plutarch, Moralia, Volume V: Isis and Osiris,  (Cambridge, MA: Harvard University Press, 1936). 366D-E]  [19:  D. Petau, Uranologion Sive Systema Variorum Authorum, Qui De Sphaera,  (sumptibus Sebastiani Cramoisy, via Iacobaea, sub Ciconiis, 1630); cited in Geminos, Evans, and Berggren, p. 18.]  [20:  Geminos, Evans, and Berggren, pp. 18-19.] 


Geminos writes about Babylonian astronomy and astrology as if they were still new to his Greek readers. This well suits a dating to the first century B.C., when this material was still being absorbed and adapted by the Greeks.[footnoteRef:21] [21:  Ibid. p. 22.] 


As such, placing Geminos in the first century BCE is a defensible position. 
	Turning then to the intellectual history argument; examples exist in Geminos’ writing which suggest a lineage from Poseidōnios. One example, preserved only through Simplikios’ Commentary on Aristotle’s Physics, was entitled Concise Exposition of the Meteorology of Poseidōnios. ‘According to Simplikios, Geminos’s book was an epitome of Poseidōnios’s Meteorology.’[footnoteRef:22] Evans and Berggren also point to the parallels between Geminos’ and Kleomēdes’ work as further evidence for Geminos’ theoretical dependence on Poseidōnios.[footnoteRef:23] Even contrary opinions such as that from Reinhardt who ‘held that the Introduction to the Phenomena belongs to the Stoa of the period before Poseidōnios’ still place the work within the Stoic ideological framework and history.[footnoteRef:24] Therefore, this essay shall proceed to examine examples from Geminos’ work in relation to the Hellenistic Stoic cultural context of the first century BCE. [22:  Ibid. pp. 250-51.]  [23:  Ibid. pp. 23-24.]  [24:  K. Reinhardt, Poseidonios, Von Karl Reinhardt,  (O. Beck, 1921); cited in Geminos, Evans, and Berggren, p. 24.] 


Analysis

	Evans and Berggren were ultimately hesitant to give extensive credit to the influence of Stoicism on Geminos’ work. While they allowed that they:

… would not deny a Stoic coloration to Geminos’s thought, as is apparent in fragment 2 [Concise Exposition of the Meteorology of Poseidōnios, addressed below], and perhaps in Geminos’s matter-of-fact acceptance of “sympathies” between people born in certain zodiacal relationships to one another (Introduction to the Phenomena ii [Aspects of the Zodiacal Signs, addressed below]). But it must be said that, if Geminos were truly a Stoic, he wore his Stoicism lightly.[footnoteRef:25]  [25:  Geminos, Evans, and Berggren, p. 25.] 


Evans and Berggren questioned ‘if Geminos were truly a Stoic,’ but this doubt seemed to be placed against a particular notion of Stoic ideological doctrine. However, Stoic doctrine itself has not been monolithic since the time of Zeno of Citium.[footnoteRef:26] [footnoteRef:27] Further, considering instead the ‘coloration’ which they accepted, this characterization was perhaps closer to the webs of significance, particularly the epistemic framework, of the Hellenistic Stoic cultural context of the first century BCE. The cosmological concepts embedded in this epistemic framework informed, illuminated, and constrained the questions and answers that could be constructed by the humans who lived within it. [26:  The Cambridge Companion to the Stoics.]  [27:  Brad Inwood, Later Stoicism 155 Bc to Ad 200: An Introduction and Collection of Sources in Translation,  (Cambridge: Cambridge University Press, 2022).] 

	Considering the ways in which culture changes over space and time, Bateson addressed cases of change provoked by actors within a single community, saying that:

‘… culture contact [is] not only those cases in which the contact occurs between two communities with different cultures and results in profound disturbance of the culture of one or both groups; but also cases of contact within a single community. In these cases the contact is between differentiated groups of individuals, e.g., between the sexes, between old and young, between aristocracy and plebs, between clans, etc., groups which live together in approximate equilibrium. I would even extend the idea of “contact” so widely as to include those processes whereby a child is molded and trained to fit the culture into which he was born…’[footnoteRef:28] [28:  G. Bateson, Steps to an Ecology of Mind: Collected Essays in Anthropology, Psychiatry, Evolution, and Epistemology,  (University of Chicago Press, 2000), pp. 64-65.] 


Thus, culture contact and resultant change should be expected between teacher and student as well. Inwood investigated changes which may have been so instigated, and that transpired in the later period of Stoicism, saying:

These authors [Seneca the Younger, Epictetus, and Marcus Aurelius], and other later Stoics about whom we know a good deal, often developed the philosophy of their school in new directions that reflected their own intellectual environments and their own individual interests. It would be both surprising and disappointing if any philosophical movement were stagnant over a history that spanned more than 500 years. Stoicism certainly wasn’t.[footnoteRef:29] [29:  Inwood, p. 1.] 


Other well-known Stoics contributed innovations or deviations to the cosmological tenets of Stoicism in the century preceding Poseidōnios’ tenure at the Rhodes Stoic school. Boethus of Sidon, a student of Diogenes of Babylon (a Stoic scholarch), denied the belief that the cosmos was a living animal. Panaetius (also a Stoic scholarch) asserted that the cosmos is indestructible, in stark contrast to the conventional Stoic teaching of the universe’s periodic conflagration.[footnoteRef:30] Thus Geminos’ departure from specific principles of Stoic physics or cosmology should not in itself suggest that he was not part of the Hellenistic Stoic cultural context. It would be more appropriate to consider such departures as part of his contribution to Stoic discourse over time.  [30:  Ibid. pp. 17, 19-20.] 

	It was commonly embedded within various Hellenistic meteorological epistemologies that the Earth was partitioned into zones delimited by particular lines of latitude. ‘The equatorial torrid zone (between the two tropics) was often held to be uninhabitable, but Panaetius correctly held that this was not so.’[footnoteRef:31] In the Introduction to the Phenomena Geminos dedicated chapter XVI to these geographical regions which were part of scientific thought both within and beyond the Hellenistic Stoic cultural context. This obviously illustrated that the postulation of geographical zones was a component of the cosmological framework he was attempting to pass down to his students. Further, Geminos concluded the chapter with a treatment of the torrid zone specifically, and advocated Panaetius’ position on the matter citing both inductive evidence from Ptolemaic Egypt and deductive inferences based on axioms grounded in the Hellenistic Stoic epistemic framework.[footnoteRef:32] There is also mentioned in the passage: [31:  Ibid. p. 21.]  [32:  Geminos, Evans, and Berggren, pp. 214-16.] 


From these things it is clear too that imagining that the land lying between the tropics is uninhabited because of the excessive heat, and especially [the land] around the middle of the torrid zone, is quite wrong. For those inhabiting the boundaries of the torrid zone are Aithiopians, who have the Sun at the zenith on the [summer] solstice. Indeed, by the nature of things, one ought to suppose there are two Aithiopias, with Aithiopians dwelling both around our summer tropic circle and around our winter tropic, which is summer [tropic] for the antipodes.[footnoteRef:33] [33:  Ibid. p. 215.] 


of ‘the nature of things’ which was Geminos turning to the cosmological underpinning from a broader Hellenistic epistemic fabric. 
	In Geminos’ Concise Exposition of the Meteorology of Poseidōnios[footnoteRef:34], a treatment on the distinct domains of investigation between physics and astronomy was recorded. Geminos asserted that: [34:  Ibid. pp. 252-55.] 


‘[T]he physicist will often reach the cause by looking to creative force; but the astronomer, when he makes demonstrations from extrinsic properties, is not competent to perceive the cause, as when, for example, he makes the Earth and the stars spherical.’[footnoteRef:35]  [35:  Ibid. p. 253.] 


Evans and Berggren referred[footnoteRef:36] to Aristotle’s argument that ‘teleology demands that Nature should have given them [the stars] the shape which is least suited to motion. This is the sphere.’[footnoteRef:37] However, Inwood presented accounts from Poseidōnios and Antipater (passed down to the present by Diogenes Laërtius) stating that the spherical shape is most suitable for movement.[footnoteRef:38] Though the dissimilarity in the two lines of reasoning preclude an understanding of whether Geminos was arguing with or against his Stoic forebears, he was nonetheless clearly operating within the cosmological framework of the wider Hellenistic cultural context, if not the Hellenistic Stoic cosmology specifically. [36:  Ibid.]  [37:  Aristotle, W. K. C. Guthrie, and Aristotle, On the Heavens,  (Cambridge, MA: Harvard University Press, 1939). 291b11]  [38:  Inwood, p. 18.] 

	Geminos provided two short chapters on eclipses in his textbook.[footnoteRef:39] Chapter X addressed solar eclipses. He described the mechanism of such eclipses saying that: [39:  Geminos, Evans, and Berggren, pp. 189-94.] 


The eclipses of the Sun occur because of covering by the Moon. Since the Sun moves higher, and the Moon lower, when the Sun and the Moon are at the same degree, the Moon, having run in under the Sun, blocks the rays leading from the Sun toward us.[footnoteRef:40] [40:  Ibid. p. 189.] 


This description differs somewhat from that which came down to the present from Poseidōnios via Plutarch, who reported:

Posidonius gave this definition [of an eclipse]: an eclipse of the sun is an event of this sort. It is the conjunction of the moon’s shadow <with whatever parts of the earth are shaded>. For there is only an eclipse for those people whose visual rays directed at the sun are caught by the shadow of the moon and blocked.[footnoteRef:41] [41:  Inwood, p. 120.] 


However, though the descriptions differ, the underlying mechanism that is being represented is the same. In chapter XI Geminos addressed lunar eclipses writing that:

The eclipses of the Moon occur because of the Moon’s falling into the shadow of the Earth. Just as other bodies illuminated by the Sun cast shadows, so too the Earth, illuminated by the Sun, casts a shadow. And, of course, because of the size of the Earth, it results that the shadow is pure and deep. When the Moon is diametrically opposite the Sun, then too [as always] the shadow of the Earth is diametrically opposite the Sun; therefore the Moon, moving along lower than the shadow, logically falls into the shadow of the Earth. The part of it that falls into the shadow of the Earth always becomes unilluminated by the Sun because of the covering by the Earth. For at that time the Sun, the Earth, the shadow of the Earth, and the Moon are on the same straight line. For this reason eclipses of the Moon do not occur on another day, but rather on the midmonth, for then the Moon is diametrically opposite the Sun.’[footnoteRef:42] [42:  Geminos, Evans, and Berggren, p. 191.] 


In this example, Geminos’ description of the mechanism is very similar to that which is known in the present from Poseidōnios via Diogenes Laërtius who reported:

The moon [is eclipsed] when it falls into the shadow of the earth. Hence lunar eclipses only occur at the full moon, although it is positioned opposite to the sun every month, because it moves on an oblique angle relative to the sun and so bypasses it in latitude, being either too far north or too far south. But when its latitude lines up with the sun’s orbit, i.e., the ecliptic, then it is opposite to the sun and you get an eclipse. Its latitude lines up with the ecliptic in Libra, Scorpio, Aries and Taurus, according to Posidonius and his followers.[footnoteRef:43] [43:  Inwood, p. 120.] 


Both descriptions asserted that an eclipse of the Moon occurs when the Moon falls into the Earth’s shadow, and thus Geminos may be considered among the mentioned followers of Posidōnios. Embedded in these two chapters are conceptions of how the cosmos was ordered, how it moved, and how humans perceived objects in the sky depending on how such movement resulted in particular states of order and relative position. These cosmological concepts were shared as part of the Hellenistic Stoic cultural context.
	In the broader Hellenistic cultural context, the word sympathy was used in music theory to describe ‘strings that vibrate together in resonance.’[footnoteRef:44] Within the Hellenistic Stoic cultural context, sympathy was a technical term indicating ‘the affinity and interaction between things that arise from the unity of the cosmos.’[footnoteRef:45] In the Introduction to the Phenomena, Geminos brought this concept to bear in relation to two separate subjects.[footnoteRef:46] First, in chapter II he addressed the subjects of position and movement of the Zodiac signs. Here he introduced the concept of sympathy and wrote that the Chaldeans held the view that signs in opposition foretold of sympathy in birth.[footnoteRef:47] He went on to assert that ‘sympathies arise in three ways: in opposition, trine, and quartile: in any other separation there is no sympathy.’[footnoteRef:48] Geminos clearly accepted and used sympathy here to explain a correspondence between time, position, and human relations. This flows in the same direction as the well-known Stoic doctrine of cosmic sympathy, as espoused by ‘Antipater, Apollodorus of Seleucia and Apollophanes, like Posidonius after them.’[footnoteRef:49] In chapter XVII though, Geminos challenged the ‘spurious belief, that the changes in the air occur because of the [heliacal] risings and settings of the stars.’[footnoteRef:50] He addressed the concept of sympathy as it relates to weather directly as well, saying: [44:  Geminos, Evans, and Berggren, p. 125.]  [45:  Ibid.]  [46:  Ibid. p. 220.]  [47:  Ibid. pp. 125-26.]  [48:  Ibid. p. 129.]  [49:  Inwood, p. 17.]  [50:  Geminos, Evans, and Berggren, p. 217.] 


For whether the stars are fire or aithēr, as some find pleasing, they all partake of the same substance and power and have no sympathy with things occurring on the Earth. The whole Earth has the relationship of a center to the sphere of the fixed stars, and no efflux or emanation reaches from the fixed stars to the Earth. How can one suppose to be causes of rains, winds, and hail things from which no influence falls to us?[footnoteRef:51] [51:  Ibid. p. 220.] 

	
It is notable that Geminos rejected the concept of sympathy as it relates to weather. Evans and Berggren suggested that, in the above passage, Geminos considered the Earth to be a point relative to the vast sphere of stars (following Euclid) and that such a cosmology posed some difficulty for the Stoic notion of emanation from Earth to the Cosmos.[footnoteRef:52] While this lesson in the Introduction to the Phenomena is clearly not representative of widely held views among Hellenistic Stoics, it still existed within their cosmological framework and could reasonably be considered to have been an attempt by Geminos to move Stoic astronomy forward, from his point of view. [52:  Ibid.] 


Conclusion 

	This essay explored examples from Geminos’ writing to provide evidence that the cosmology underlying his astronomical work came about in concert with, and sometimes in antagonism toward, the Hellenistic Stoic cultural context of the first century BCE and the Hellenistic culture area within which it existed. Geminos would not have been the first Stoic to modify or push back upon previous doctrine of the school, and such disagreements would have made him no less a Stoic than Diogenes of Babylon or Panaetius. Examples related to geographical zones, the scope of physics and astronomy, eclipses, zodiac signs, and weather were provided. These illustrated that his writing was built upon epistemic frameworks from the broader cultural context as well as the Hellenistic Stoic cultural context in particular. Even where he digressed from Stoic doctrine, Geminos was posing questions and seeking answers as he occupied and moved forward the cosmology of the culture he inhabited. 
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