Copyright: Xenophon Moussas,                                            Ξενοφώντα Διον. Μουσά, 2014

From the observation of comets and meteorites to Physics and Philosophy. The testimony of Aristotle

Xenophon Moussas,

Department of Astrophysics, Astronomy and Mechanics, Faculty of Physics, School of Sciences

National and Kapodistrian University of Athens, Athens
xmoussas@phys.uoa.gr,  xdmoussas@gmail.com tel +306978792891
under development 2014-2025
Summary:

A new theory on the birth of philosophy and physics (physiology initially called), based on a new interpretation of Aristotle’s references to comets, winds and earthquakes based on physics and a working hypothesis that humans have been led to the development of physics, the notion that the universe can be understood in terms of nature, of itself (and not on the forces or the will of the gods), based on cometary observations and meteorite falls to Earth. Philosophers have studied the appearance of comets passing very close to the Earth, understood that they contain volatile material and generalized that the stars are made of condensed hot gases, giving this way the birth of Physiologia¸ or in modern terms of physics, science in general, and with it the birth of philosophy.
A new interpretation based on physics of descriptions and considerations of Aristotle, Anaximander and others which will enable us to understand how physics and philosophy started as a consequence of cometary and meteorite observations.
Introduction

Humans have been observing the sky for millennia, since the first Homo sapiens appeared, if not earlier. Man is a living being that radically changed his life by changing the conditions and his environment in order to live better. The changes have been imposed by humans on nature by the agrarian revolution (sowing various crops). The changes have been made with decisions based on the observation of nature, reasoning, causality, determinism, understanding and explaining the natural phenomena and finally by the knowledge of the physical laws and the notion of modelling and predicting some natural phenomena.

The best example is the interest and ability of man to observe carefully and then to model and reproduce the movements of celestial bodies, the sun, to know the time to sow cereals, the age of the moon to know when they can chase and fish, or even cut the timber, and the prediction of the planetary positions later, probably just for spiritual satisfaction.

Let us consider the requirements to study and to understand nature and predict natural phenomena:
Humans to understand nature and especially to predict phenomena have to be aware that:

a) natural phenomena can and are understood and interpreted in terms of nature,
b) there is determinism, causality
c) there are laws of nature that describe, explain and even predict natural phenomena
d) the laws of nature are expressed with precision using exact and appropriate mathematics,
e) the laws of nature are eternal and universal, but the way these laws are approximated by humans at times for given social and scientific milieu are only an approximation to reality,
f) the accuracy of laws of physics can improve through observations, exact measurements and appropriate mathematics, depending upon the experimental and mathematical methods, tools and means available.

In brief, all these surmounts to the Pythagorean doctrine that everything is mathematics, i.e. everything can be understood properly using mathematics, that express the laws of physics. 
A most important progress was made with the birth and development of astrophysics, and especially its branch of astrophysics that we call cosmology that started when humans made the first attempts to study nature in terms of nature and leaving gods and metaphysical phenomena aside. This started with the study of stars, with the discussion on their nature, with the advent of astrophysics.

Aristotle ontology and matter 
Aristotle’s views on the nature of things (ΟΝ, ΟΝΤΟΣ on, ontos in Greek thing), or physis, encompass a comprehensive system articulated primarily in his works Physics, Metaphysics, On Generation and Corruption, Meteorology, and other treatises. His philosophy critiques predecessors like Plato and Democritus while developing his own theories of causality, substance, and natural phenomena. 
Aristotle’s General Ontology, the Nature of Things, has influenced science for almost two and half millennia. Aristotle defines physis as the principle of change and rest inherent in natural beings. Unlike Plato, who posited eternal, immutable Forms (eide) as the true reality, Aristotle based his views and natural philosophy in empirical observation and posited that substances (ousiai) are the fundamental realities. Substances combine matter (hyle) and form (morphe), with their nature expressed through four causes (aitiai): material, formal, efficient, and final. 
Plato and Aristotle’s elementary particles

Aristotle’s critique of Plato leads him to his Theory of Forms. Aristotle rejected Plato’s Theory of Forms, arguing that it separated the realm of ideal Forms from the material world, rendering the connection between universals and particulars incoherent. He contended that forms do not exist independently but are immanent in objects.
 Aristotle says that Plato’s ideas that are mathematical representations of things. This is extremely important as this is the modern view of physics, and this interpretation of Platonic ideas is not understood. Plato and Aristotle’s solids, the polyhedra, are what we could today call elementary particles, or chemical elements. Most importantly these polyhedral are all made out of two triangles, that we could call “Plato’s quarks”. 
It is worth noting that Hero says that the most important advancement of science is the introduction of theoretical proofs in mathematics, especially in Geometry, Galileo rephrases this with his famous quotation “the language of nature is mathematics” and Kepler underlies this with his view that if all civilization is destroyed and only the Pythagorean theorem survives, is sufficient for all civilization to be regenerated. The Plato-Aristotelean solids are spread across Asia, they are at the top of many stupas, temples, mosques, and especially at the top of all monuments, ancient of modern in Japan [called Gorinto]. They are also in the Chinese philosophy about nature and matter.
Aristotle’s critique of Democritus and Atomism influenced enormously the court of philosophy and science. Aristotle critiqued Democritus' atomism for failing to account for the qualitative aspects of nature and the final causes of natural phenomena. While Democritus attributed all changes to the rearrangement of indivisible atoms, Aristotle argued for the necessity of form and purpose.
 
Aristotle’s Meteorites and Comets 

Aristotle’s views on Meteorites and Comets are very important and to an extent misinterpreted.
 Aristotle’s views on celestial phenomena, including meteorites and comets, are primarily found in Meteorology. Meteorology at that time means the science that studies the objects in the sky. I believe that his view that he regarded comets and meteorites not as celestial bodies but as sublunary phenomena, challenging the views of earlier thinkers who attributed a more divine or celestial origin to these phenomena is partly misinterpreted.

Aristotle means that the tail of the fall of meteorites were caused by exhalations of objects entering the Earth’s atmosphere, which ignited when they rose into the upper atmosphere. Aristotle says “Shooting stars are inflammable exhalations. They are burned and set alight by a movement in the upper atmosphere and burn until the exhalation is exhausted.”

Aristotle’s view of Comets is correct and similarly misunderstood. Comets, too, were explained through his theory of exhalations, distinguishing correctly their nature from stars and planets. Aristotle argued that comets were atmospheric-like phenomena, rather than celestial. Aristotle correctly explains that a comet ejects matter (like the shooting star that burns in the atmosphere)  “A comet [tail] is due to the same cause as a shooting star, but with this difference, that the exhalation in the one case is continuous, in the other, it is momentarily, very short  in time for human scales.”
 
Aristotle’s mechanics
Aristotle’s views on the motion of bodies, as articulated in his Physics and On the Heavens, represent a cornerstone of ancient natural philosophy it certainly differs fundamentally from modern notions of velocity, momentum and dynamics. While some elements of his thought can be loosely compared to modern concepts, interpreting his ideas as precursors to momentum [in the sense in Galilean, Newtonian and modern physics] would be an oversimplification.
Aristotle’s Theory of Motion is based on the notions of Natural and Violent Motion. Aristotle distinguished between two types of motion: Natural Motion: Motion that occurs due to an object's intrinsic nature [momentum in modern terms], directed toward its natural place in the cosmos [where the initial conditions and forces define according to causality and the laws of physics]. For instance: Heavy elements (earth, water) naturally move downward toward the center of the universe [Universal Gravity], and Light elements (air, fire) naturally move upward, away from the center. “Things are carried to their proper place by their own nature, for that is where they exist best.”
 The other kind of motion is the Violent Motion: Motion that occurs due to an external force acting on an object, contrary to its natural motion [natural motion is the 
momentum]. While the meaning of “Whatever moves is moved by something else [when there is friction of viscosity].”

Aristotle argued that when the motion occurs through a medium, which resists and influences the object's motion. He believed the speed of motion depended on the object's weight [dynamic energy] and the medium's resistance [viscosity]. He says “The faster a thing moves, the less time it spends in contact with the medium...and the resistance decreases.”
 which is partly correct. Aristotle wrongly argues that motion in a vacuum, without a resisting medium would result infinite speed , which is impossible.
 
Comparison with modern physics Momentum is interesting too. The modern concept of momentum, defined as the product of an object’s mass and velocity (p= mv) is constant. This is fundamentally rooted in Newtonian mechanics, which posits that an object in motion remains in motion unless acted upon by an external force (Newton’s First Law). The rate of change of momentum is proportional to the Force  of (Newton’s Second Law). There are several Key Differences on the Continuity of Motion. Aristotle states that Objects require a continuous application of force to sustain motion [when there is resistance by friction or viscosity], as motion ceases when the force is removed. In Modern Physics objects in motion naturally continue in motion unless acted upon by a force (inertia) for as long as there is no friction.

The notions and nature of Rest and Motion are interesting and worth a comparison. Aristotle viewed rest as the "natural state" for many objects, especially heavy ones, while motion required explanation. Of course, modern physics treats rest and uniform motion as equivalent states (relative to a frame of reference). This is equivalent to modern physics It states that the path taken by a physical system between two points in time is the one that requires the least action, or more precisely, the least change in action, as the system evolves from the initial to the final state. The Feynman Lectures on Physics. The Principle of Least Action according to The Feynman Lectures on Physics
  “the principle of least action only works for conservative systems, where all forces can be gotten from a potential function. However, on a microscopic level, on the deepest level of physics, there are no nonconservative forces.” All systems naturally evolve toward a state of minimum energy, to relaxation. The principle of minimum energy, which is closely related to the second law of thermodynamics, asserts that in a closed system with constant external parameters and entropy, the internal energy decreases and eventually reaches its minimum value at equilibrium. 
It is interesting to see the notion of modern physics Momentum in Aristotle. Aristotle lacked the concept of momentum (mass X speed) and of course it is not conserved quantity. His framework focused on qualitative descriptions of motion rather than quantitative laws. At that time the only ones that performed experiments in a lab with measurements are the Pythagoreans. The first laws of physics can be traced in the neolithic people who create the first calendars for agriculture. Calendars are based on the “law of physics” that a year is 365 days or so and weather phenomena repeat on average every year. The use of the year was necessary for agriculture. It rains in October – November so it is the period to sow cereals. 
Aristotle discusses the cessation of motion saying that “When the mover [force in modern physics] stops acting, the motion [in case of friction, viscosity] ceases.”
 He says too “The weight of the moving body and the resistance of the medium determine the velocity.”
 These statements seemingly conflict with the principle of momentum conservation, where motion persists independently of external forces in the absence of resistance. 
Galileo’s refutation is very important. Galileo challenged Aristotle’s medium-dependent motion by demonstrating through experiments (e.g., inclined planes) that objects accelerate uniformly due to gravity, in a rarefied medium (air), neglecting viscosity for short distances. Newton’s breakthrough came with his First Law (inertia) which explicitly refutes Aristotle by positing that an object’s natural state requires and includes uniform motion.

Under some interpretation Aristotle anticipates Momentum to an extent. The notion of Momentum is more explicitly introduced by Ioannis Philoponus (c 490 to c 570 AC) a millennium later. One might loosely interpret Aristotle's ideas on heavier bodies exerting greater effects. He states that their movement is proportional to force. The interpretation is that he is referred to the force necessary for an object to move on another object under friction. Another interpretation might be a gesturing toward a primitive understanding of momentum or inertia in presence of friction. However, his explanation depends entirely on the interaction with the medium, not on intrinsic properties of the moving body. Momentum requires the notion of mass and velocity as measurable, and expressed mathematically, which Aristotle did not formulate.

Aristotle’s Influence is enormous despite inaccuracies. Aristotle’s qualitative approach influenced Islamic and medieval European Philosophers and shaped the road to science and physics in particular, to understand dynamics.

It is correct that as Pierre Duhem highlights Aristotle’s emphasis on teleology (final causes) as a central flaw in explaining motion, contrasting it with the mechanistic explanations of Galileo and Newton. It is even more correct what Edward Grant in his History of Natural Philosophy praises Aristotle for systematically analyzing motion, despite his incorrect conclusions, as a significant step toward scientific thought.

In conclusion while Aristotle’s science and in particular theory of motion laid the avenues of proper research for centuries, some of his ideas deviate substantially with modern notions of momentum and science. The only wrong aspect is his teleological causes. It would be incorrect to interpret Aristotle as anticipating momentum, though his systematic approach to motion was a key precursor to modern physics.
Aristotle and Ioannis Philoponos (John Philoponus), the 6th-century Byzantine philosopher, held contrasting views on motion and momentum, marking an important intellectual shift from Aristotelian to pre-modern concepts of dynamics. Philoponos is best known for his critique of Aristotle’s motion theories and his formulation of an early impetus theory, which foreshadowed later developments in medieval physics and ultimately Newtonian mechanics.
Philoponos’ Critique of Aristotle led to a significant change in the notions in physics. Philoponos rejected several key aspects of Aristotle’s motion theories, introducing revolutionary ideas that challenged classical mechanics and influenced medieval thought.

Implications of the Medium

Philoponos argued that motion does not depend on a medium. He challenged Aristotle’s assertion that continuous contact between the mover and the moved is necessary for sustained motion.

Philoponos, Against Aristotle on the Eternity of the World: 

“The medium does not cause the movement, but rather the force imparted to the object by the mover.”

The Theory of Impetus

Philoponos proposed an early form of impetus theory, which states that an object in motion carries an internal force or energy imparted by the mover, allowing it to continue moving even after the mover ceases to act. This force dissipates over time due to resistance or friction.

•
Philoponos, Commentary on Physics (Book IV): 

“The mover imparts to the object a certain impetus (or power), and this persists even after the mover has ceased to act.”

This idea marked a significant step toward modern concepts of inertia and momentum, as it suggests that motion can persist without continuous external force.

3. Momentum: Aristotle vs. Philoponos

Aristotle

Motion ceases immediately when the mover stops acting.

Speed depends on the medium’s resistance and the force applied.

No concept of momentum as an intrinsic property of a moving body.

Philoponos

Motion can persist after the removal of the mover, due to an internally imparted force (impetus).

Resistance of the medium gradually diminishes this impetus, causing the object to slow and stop.

While not equivalent to modern momentum (p=mvp = mv), his impetus theory anticipates the idea of motion being maintained by an internal property rather than external forces.
Table 4. Comparison: Key Differences

	Table 4. 
	Comparison: Key Differences
	

	Aspect
	Aristotle
	Philoponos

	Sustained Motion
	Requires continuous force or medium contact.
	Internal impetus sustains motion.

	Role of the Medium
	Essential for motion; resistance dictates speed.
	Medium impedes motion but is not essential for it.

	Vacuum
	Denies motion in a vacuum.
	Suggests motion in a vacuum is possible.

	Inertia-like Concept
	No inertia; 

rest is the natural state.
	Motion continues due to imparted impetus [momentum].

	Momentum Analogy
	None.
	Precursor to momentum with impetus theory.


5. Legacy and Influence

Philoponos’ Impact

Philoponos’ impetus theory was largely ignored in antiquity due to the dominance of Aristotelian thought but gained traction in medieval Europe. Thinkers like Jean Buridan and Nicole Oresme expanded on the impetus theory, ultimately influencing Galileo and Newton’s work.

Transition to Modern Physics

•
Aristotle: Rooted in teleological explanations, focusing on causes and natural places.

•
Philoponos: Represents a shift toward mechanistic and empirical approaches, challenging the Aristotelian framework and paving the way for modern dynamics.

6. Quotes for Direct Comparison

Aristotle (Physics VIII.4, 255b5-8):

“If the mover is removed, the motion ceases; for a body does not move unless something moves it.”

Philoponos (Commentary on Physics IV.10):

“The impetus imparted by the mover remains in the body and sustains its motion, even after the mover ceases to act.”\
7. Modern Commentary

•
Pierre Duhem, Medieval Cosmology:

Duhem highlights Philoponos as a critical link between ancient and medieval physics, emphasizing his departure from Aristotle’s reliance on teleology.

•
Edward Grant, The Foundations of Modern Science in the Middle Ages:

Grant credits Philoponos with anticipating the inertia principle by several centuries.

•
A.C. Crombie, Augustine to Galileo:

Crombie notes that Philoponos’ insights into motion helped establish a more quantitative and mechanistic understanding of nature.

Conclusion

Philoponos’ critique of Aristotle marked a significant intellectual turning point, challenging classical mechanics and laying the groundwork for later advancements in physics. His impetus theory, though not identical to modern momentum, represents an early conceptual leap toward understanding motion as governed by internal properties rather than continuous external forces. This distinction underscores Philoponos' pivotal role in the history of science.

 Conclusion

Aristotle’s views on the nature of things demonstrate his profound contribution to understanding the world through a synthesis of empirical observation and theoretical reasoning. His critiques of Plato and Democritus, while not always vindicated by later science, reflect his commitment to explaining phenomena within a unified philosophical framework. His discussions on meteorites and comets, though incorrect by modern standards, showcase the breadth of his inquiries into natural phenomena.
The hubris of astronomy and mathematics
The stars, including the Sun and the Moon and the planets were the first gods of humans, Plato and others inform us
. If the stars are gods the prediction of their future acts, appearance, and position can be considered hubris, an act of extreme pride that ought to be punishable by the gods. How and why humans dared to do this unaccepted act to be in danger to be punished? Humans discovered that knowing the phase of the Moon is important for hunting and mainly fishing, but also for logging. Knowing the seasons by the position of sun rising during the year and the positions of the constellations gives exact time for plowing and sowing that are extremely important for survival. This is the need, the personified as a goddess Ananke according to Plato, the want, the necessity, that urges humans to do this hubris. It is Ananke, the need that is forcing people to overcome their fear and make this hubris. That is how and why humans dared to predict what the stars will do, what will be the position of the Sun, when the Sun will rise from this position on the horizon, what the phase of the Moon will be in five days, where Venus will stop been visible in the morning, when she will reappear in the evening etc. The pursuit of the prediction of unnecessary phenomena, like the position of planets, perhaps is the beginning of pure science, the beginning of science per se. This is the beginning of astronomy and mathematics at the same time. The necessity of mathematics rises together with astronomy, as the development of an accurate calendar needs appropriate mathematics. A good calendar that is for use in agriculture has to be related to the Sun and the seasons. The synodic month of the Moon, which varies around 29,5 days
 is a natural component of a calendar, together with the day and the year. A solar year [the tropical] is approximately 365.25
 days and this number is not exactly divided by the synodic lunar month of 29,5 days and hence humans had to develop complicated lunisolar calendars like the one of Meton, that we use for Easter.
The hubris of astrophysics
Another very important development, a real revolution, perhaps the fourth after the use of fire, the agrarian revolution and the development astronomy is the invention of science beginning with physics and to be more exact with astrophysics, the science that studies the nature of the stars and the Cosmos. 
Here we propose that the birth and the progress of astrophysics was made with the observation of comets passing very close to the Earth and meteorites falling perhaps at large numbers associated with the passage of comets very close to the Earth, probably bombarding our planets excessively, allowing humans to observe them as if they were in spacecraft travelling close to comets. These close encounters of comets gave the opportunity to humans to Ionian philosophers to study the comets, the meteorites, to generalize and understand that the stars, the Sun, the Moon are all made of the same material as the Earth. 
The first philosophers start physiologia, studying the nature of things with logic (physics) when they probably examine falls of meteorites, bolides
, fireball, a meteorites that explodes in the air as it fall with a speed that is of the order of 30 to 70 km/s and a common term mentioned in popular texts, is the term bolis, a very bright meteorite that usually leaves a very long burning tail which is better visible around sunrise or sunset, when the light of the Sun is not very bright. From the use of the term in ancient texts gives us the impression that it is a phenomenon known to many. So bolis is a natural phenomenon, the fall of a large meteorite, known to almost everybody. It is interesting to read descriptions like the one on Joannes Camaterus
, the stones, the soil, the water, and the air. It this way start sciences and those based on our current civilization.
Finally we should mention that philosophy was born with the natural and because of this by the Ionians philosophers on the tradition of Hephaestus, Prometheus and Orpheus, and Homer.
� Aristotle, Metaphysics I.9 (990a24-26):  “Plato has introduced Forms in addition to the things perceived by the senses, and this is equivalent to introducing an equal number of new things.”; Jonathan Lear, Aristotle: The Desire to Understand:   Lear underscores that Aristotle’s critique of Plato arises from his commitment to explain the observable world without recourse to transcendent entities.


� Aristotle, De Generatione et Corruptione I.8 (324b35-325a1): “Democritus makes all things out of indivisible magnitudes [things]...but it is impossible that there should be a body without parts or that there should be a magnitude which is actually indivisible.”


� Duhem, Pierre (1914). Le système du monde: histoire des doctrines cosmologiques de Platon à Copernic (The System of World: A History Cosmological Doctrines from Plato to Copernicus). Paris, A. Hermann.:  Duhem observed that Aristotle’s theory of exhalations reflects his broader commitment to a geocentric and hierarchical cosmos, where the sublunary and celestial realms operate under distinct principles. E.J. Dijksterhuis, The Mechanization of the World Picture [De mechanisering van het wereldbeeld, 1950]:  Dijksterhuis noted that while Aristotle's views on comets were incorrect, they significantly influenced medieval astronomy, delaying more accurate celestial theories. This only happened due to the misinterpretation of Aristotle.


Edward Grant in his book The Foundations of Modern Science in the Middle Ages:  highlights Aristotle’s enduring influence on medieval scholars who adapted his explanations for meteorites and comets within a Christian framework and Thomas Kuhn, in The Copernican Revolution: discusses Aristotle’s role in shaping the pre-modern understanding of celestial and atmospheric phenomena and how his theories were eventually overturned by the heliocentric model.


� Aristotle, Meteorology I.4 (342a10-15)


� Aristotle, Meteorology I.6 (344a5-9):  


� Physics VIII.4, 255b10-12


� Physics VIII.5, 256a5


� Physics IV.8, 216a20-25


� Physics IV.8, 217b29-31


� https://www.feynmanlectures.caltech.edu/II_19.html


� Physics VII.1, 241b34


� Physics IV.8, 216a20-25


� A) Plato Phil., Cratylus, Τοιόνδε τοίνυν ἔγωγε ὑποπτεύω· φαίνονταί μοι οἱ πρῶτοι τῶν ἀνθρώπων τῶν περὶ τὴν Ἑλλάδα τούτους μόνους ἡγεῖσθαι οὕσπερ νῦν πολλοὶ τῶν βαρβάρων, ἥλιον καὶ σελήνην καὶ γῆν καὶ ἄστρα καὶ οὐρανόν· ἅτε οὖν αὐτὰ ὁρῶντες πάντα ἀεὶ ἰόντα δρόμῳ καὶ θέοντα, ἀπὸ ταύτης τῆς φύσεως τῆς τοῦ θεῖν θεοὺς αὐτοὺς ἐπονομάσαι· ὕστερον δὲ κατανοοῦντες τοὺς ἄλλους πάντας ἤδη τούτῳ τῷ ὀνόματι προσαγορεύειν. 


B) θεοὺς ὀνομάζει Πλάτων τοὺς ἐμφανεῖς [ἀστέρας], ἥλιον καὶ σελήνην, ἄστρα καὶ οὐρανὸν, [Flavius Claudius Julianus Imperator, Contra Galilaeos, Against the Galilaeans, Κατὰ Γαλιλαίων], 


�  The synodic lunar period varies usually between 29.18 to 29.93 days with an average about 29.53058798 days


� the modern Gregorian year is 365.2425 days


� Καθεῖλεν εἰς γῆν ὡς βολὶς ὀλεθρία [Manuel Philes Poeta, Μανουήλ Φιλής, Byzantine poet and natural philosopher 1275 1345], εἰς φῶς βολίδες σου πορεύσονται [Septuaginta, μετάφρασις τῶν Ἑβδομήκοντα, The Translation of the Seventy, Habacuc].


� Joannes Camaterus,  Introductio in astronomiam . Περὶ λαμπάδων on comets and fireballs, Πρὸς τούτου ἀνατέλλουσιν καὶ λαμπάδες ἐν πόλῳ, ὁποῖόν τι· καὶ γέγονεν ἐν παλαιτάτοις χρόνοις Γερμανικοῦ τοῦ Καίσαρος ἀγομένου ἐν πόλει. σχήματα τῶν λαμπάδων δὲ τοῖς γνωρίσμασιν δύο· τὰ μὲν βολίδες λέγονται, τὰ δὲ αὐτῶν λαμπάδες. αἱ μὲν βολίδες πέφυκαν πυρώδεις τε δι' ὅλου καὶ τὸ δι' ὅλου ἕλκουσαι εἰς αὔλακαν μακρέαν. φαίνονται πάλιν καί τινες· δοκοὺς αὐτὰς καλοῦσιν, αἱ δὲ λαμπάδες ἐξ ἀρχῆς εἰσὶν δὲ κεκαυμέναι. ...  γίνονται δὲ καὶ χάσματα ἄνωθεν πρὸς ἀέραν, οὗ καὶ συμβαίνουν κάτωθεν σάλοι καὶ διαστάσεις καὶ ῥήξεις αἱ δεινόταται τυγχάνουσαι πρὸς γαῖαν. ἀλλὰ καὶ χάσμα ἕτερον ἐμπρησμῷ τῷ καυσώδει παραπλήσιον φαίνεται πολλάκις πρὸς τὸ ὕψος. τότε δὴ τοῦτο γέγονεν, ὡς εὑρίσκεται βίβλοις, ὅταν Ἀμύντου Φίλιππος ἐσάλευσεν Ἑλλάδα. 
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